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Title & Document Type: 8410A Network Analyzer 8411 A Harmonic Frequency 
Converter Operating and Service Manual 

Manual Part Number: 08410-90020 

Revision Date: December 1971 

About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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.; CERTIFICATION 

** '. ,/• , ., . . • •> , . ' 

TItp. Hi!w(Hi PtMfird Ompnny ctniifhH that, tlthf 
Ihormtijkly Mad aiUl ippaclad mid fpmd' to mat ilii pubMad 
HpiMficathuH loluhi it ipaii Hidppvd {row tho {actoi'ip I ha lltiVmdt' 
Packard Company {nrthor. iuirtljlim that Ua ailihrnthn ineamra-. 

are Iracealde to the fi.S,;/ya^.fr>ha(- 0/ Stawhmjn to 
. iJitSeMml allouwrj)}/ the fnciffti/. 
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WA'hRANTY AND ASSISTANCE 



All H«>Wlett:-Packiir(l prOdu«ita ugalnst dufucbi in 

mapHsliilii and workinapBliip. T|ds warranty applies for one year 
from, the Hate 'Of delivery, or, in.the case of (An-tuln major coi.npo- 
nents listed In tlie^^peratiPK manual, for theWclfled piH'lodrWe 
will repair or ‘replace products which , prove toW defective during 
th/» warranty period provided tlieV are retil^rned to Hewlett- • 
IMckard. Ko other warranty ls< expressed or Implied. We are not / 
tJahle. for consequential ilamuifefe. ■ \ ^ 

Service contracts or customer assistance affreemhnfs are available 
for HdWlett-Packard products that require main ttmance and re- 
pair on-site. \ ' 

lM)r any as^stetance, cOqtact your nearest llevtIett-PackarH Sales ami 
Service OfTiee. Addresses are provided at the batk of this manual. 
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' SERIALS PnEFIXEOl JVI4'A. 
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For liwilruniuntt^, |ir<!rixnt] htitimr Unit) 
IH4A, BOO "Mtuiual Cluin|(oti" hIiuijI Iii- 
filuded wlllt Ihfu itiuliiial. , For proflxon ))o- 
Itw lt<14A, Kim InicKdiiltni! hi ApimmUx I,' 
TItiB miuiuiit douK not iippty to prufixuK 
low flOl. , I / 
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HARMONIC FREQUENCY CONVERTER 

8411 A 



Nlnnunl Part No„a04 10 00020 
Micoilichs Port 004 10 0002 1 
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SERIALS PREFIXED; 1U4A> 

For tiiNli'umniilo with proUxoBSitiilior lliun* , 
114<1A, «c! 0 . "Munuiil GianpH'' sliool In- • 
cludod with this nmmiiil. “ For limlrunioiitK 
wlUi Kcrial proUxoB froin 803- to 0.14 -,koo 
A jipcndix I. This manutil doOB not apply to 
lirufixcQ t'lolow 803, 
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' 1 
1 




P.if 



I 4 





3-1. 


noiMbnmeiided 'I\>hI liiiulpnienl lor ‘ • 




1-2 




AdfoKiipeiil, Tiouble,8lmijlli)Kj • 
arnTtiupiilr .-. , •, . ■ . 


•' :i-:i 


i-a . 


3-2. 


Ahipimeiii Coidriitil) 


• ;!-ii 


1-3 


3-:i< 


raeloiy SelecLi'd'CompoiieiUa . . 


:i -7 


3-4. 


p»l-ol-Clri;ull TraiiHliilor Teiubip 


■ 3-10 


Ir7 


3-0. 


Ohnimelerii fined lor rnijiHlHlor ' 




1-7 


3-6. 


, TffiMutlT 


3-10 


PriiUed CIrrull SoldeVfiin liquipirteiii , 
Reret'Oiiil* I)eiil|j;ipUorK luicl < . 


3-')7 


Ml 


3-7. 




3-0. 


Abbrevlutloim, lined fti ^ - 

Replaceable Piir(<^ lih) / 


;)-47 




Model 1)4 10 A 




-10 




' Repliicealile PiiriH 


3-4li 




3-1). 


Mode! IH HA 




-II • 


I’f 


.Replneeable ParlM. . . 

i, . 


3 -li i 
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3-10, 


Code Lljil ol Maonl.uigi lii n 
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SECTION i < 



OPERATION 

’ ■ . ■ 



MroescniPTiON, 



1*9. rill] Qomblimlioii of Modol 0410A NulWurk Aii- 
ulyKtir, 'Mudul II411A I<Yoi)Uoiioy CqiivuiHui^i •and ii 
diupiny unit Im*, tlio Modol 04IOA/ nmcllun W a 
pluiHQinblor and a rulUimolor fur lilradl, iconUnuouH. 
ulimitlnnouus pliana and ilmplliudo nicaHuromeni • 
01 ) lir vnfUl|{uB, Ttio doniplalo tindiumnnt maiiauriiH. 
p()n<io iiii|{I<m from 0 to 9Q0* mid umpllludu ratioa Iti 
dopilMiln ov«r u dynmiilu rnptfo DO dp. Tlibno - 
mouHu^'ammita 'cni.i mads on Niiiitls rruqijmiQldH 
/ni)d j)it Bwopt fraqudiiQlss In Dvsrltv)mtns dutiivu bunda 
jpotoo MH« to 10.4 qilB. ^ ’ 

1-8. •Mon8uroii)oilU» prwdt|]#(', with Uio 'iiolWorli: aii- 
alyehr liicludstl dlroot dsU)riylnatlci)i,i)f fioatUirllig (a) 
paMinnlsrfli' awopt-froqu^lio/itispoiiHo moaaurojiion^i ■ 
of phdaa. uon^ltlvs ayatotiiii; npujyala of iiurinilatsra 
rnlailiig to thd udd of )iopd atuto dsvfeqjr In^idsbiitid 
slrouliai gruqp doUy moBauramonUr^br Jiomitiunlca-. 
tlona ayatsipa; uii'nlyala pf plniaa dlalortloii in filiora, 
nmpllflqra^ mid ■pfomiipllfiora; uiilmma Isalliiir; mid 
psrfwnimicd laqllnK of cpmpbnonta' of dopliUiticatud 
rudura. ' Alttiougli Uio nbtwoi4c miaiyzor la liitondod 
primarily for ^wldoband coaxim moaau^'omotita, it 
^odn ataorbs UBod WtUi Wiivoguldsa witliln Uio llmlta 
' tm{)oaod,'by wo-vcgulds bandwidUia mid Uis oliarac- 
laHatica of wavoguida-lO|C(^x tjp^jitdra. 






molor. on Uis Modsl 0410A iil^nUntioualy moiiUora, 
< Ills rafsi*t)nuo 'blimmal ulgnnl Uuvul mid indluitlita' 
' wtisUior It la In Uis rmigo* rnqUirsd for making 
mnuauramanta. ' , \ • 

, . • . I . 

1-7. Coiitrola on llis Modal 0410A Iniiliidn* pliiiau 
and pi^oolaion atap-asltuli ampUbids offaul uonirolu. 
V T.lin vonilor oon'trola. jiro for ooiivpnlmico In aulllng 
y rsformioo mid sutibriiUoh pimas mid umpllhido in- 
dtoDtlolia. Tlio amplllmlo pffaot floii\rolk nllowlnrgs 
umplltiido dlffat-mmsH to |‘m bisuaufifd with grpalor 
roai^jlllon. ' •• 

Coinp^ots apoclflcatloiiB for llis’'Mpdul H4,10A/ 
04llA feomlilrtatlon’ara glvan In I’ublo Al’. tipoclfk’ti- 
. tlo|.u) Uiiit Inqluds diaplW unit pa'rformunrs aru gtvsn 
ln‘;tlid pi>orttt^ng iimj:. Bo^rvlco Mmiuula for'^lio display 



1-4. Tlio Mpdsla 0410A and Q4IIA ooiivort Uio two 
Rl' algnala’ Iwlng mqaaurad to two 070 -IcIIk slgnala, 
Uiat Ituvo UiQ aama relatlVi^;iimplitudos mid pliaao. 
Tlis {ilmao and mnplltudo Information provided by Uis 
'display iinit uasd 'wllli Uis Modal 0410A la dsrlvsd , 
from tlisao 270-klfB signals, Extornat monllbrlng' 
pobita for Uip 270-klfz aignals ars provided on Uis 
Modal 0410A.. Oiioratlng iwwor for Uio dlapUy unit 
mid for tliq Modol Q411A Is fiirnlshod by tho Modol 
041OA'. 

■ . S • I ' 

1-d. The Modpl 0411A automnUi^tlly tracks Uie 
froquoiioy of tlio signal applied to Uio reforonoo 
liiinit. This automatic tuning mid trackbi^ tokos 
pjaco oVor Uio octavo froquonpy l»nd presoleotod by 
a front poiisl control. In addition to Uio band selector, 
thoro is a control Uiat iiormtla llip soar'c^i mid hold 
raligb' of Uio automatic tuning to bo adjusted fpr boat 
porformmico wlUi Uio sbloctod band. For swopt- 
froquoncy nioasuronients at faster ratos, a ronr- 
pmiol Input accepts a swoop roferonco volta^ pro- 
portional to Uio froquoncy of tho Iniiut signals. For 
u.dlscusslpn of swept. signal source roqulronionts, 
BOO paragraph 1-07. • 

' » r 

l-.O’. Tho signal 'Uppllod to tho roforonco liqibt of ' 
Ills Modol 8411 A Is used as tho roforonco for both, 
•piiaso ,aiid uiiiplltiidc iiicasuromonts. Since It actu- 
ates tlio uutbmtitlc tuning, iUs level Is critical. A 






OPERATING PRECAUTIONS 



MAXIMUM Rl^ P0W7!!n . Do not apply more Uiart 
BO mlUtwatlk of RF imwor to tho Model 8411 A -in 
puts. Power In oxcoss of BO nillllwatls may dmiiago 
tho froquoncy convortpi: units. 

• ' , • 

MAXiMuM PC’ON. RF line , jjtoady atntb Idc) 
voltagb' dii tiio liiiior oonductoy of tho traliamlsdlon 
Rho carrying signals to Die Model 8411A niuat’nnt 
exceed tS volts. Qi'cator dc voltage jiroVbnts 
normal oporatldn of Uic Model 8411A, mid may 
damage Uio ctinvorter ui|Us. , 

Tills dc voltage’ lUnitatlon also applies whon iiqlUl 
signals are obtatnod from the Modol 8740A Trmis- 
mlsslon'Test UgU. Wftli UiO Modol’ 8741A and 
O740A RoRoctlon Tost Units, however, .Uio limltqllon 
does not apply because Uioro>ls do isolation botween 
Uio main and Socoiidairy, LtiioS of tho Intenmldlroe- 
tlonal couplors. , ■ • 

STATIC DIdOIIAROB . SUilic oleetrlcal. clinrgelMi 
coblos bolng coimoctod to Uio Modol 8411A. Inputs 
can damage Uie coqvortor units. JEoforo'a cable 
is connoctod the Model 041IA It should be 
discharged by moinonlarlly loucfiing Its Inner 
conductor to, the outer, parts of Uio .Model 841 lA 
Input connector. AnoUicr way to provont static 
discharge Is to first connect tlio inixlt end of till* 
cable to a. dtscMrgo path such as tjiat provided 
by Uio output lormlimflon of a signal «si)urco. 
Thoro- Ts no risk of sUitlc hWcliurgo when con-. 
iiDclloiis are. made, dlrocfly to 'Mbdal 074(/A, 0741A. 
or Q742A,T4at Unlls'lieluuse Hildriial tc'rmiifuUohs 
provide dischurgo paths. ' ‘n . 



J. 
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Motluln IMlOA/tl'^MA 



'Tiil)lu .1-1. I141QA and U<niA UtiOOiflutidoiiH' 
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t 



■ .BASIC NETWORK ANALviER SYSTEM (ft4l0A/0411A) 

- . / . ‘ ' *■ f 



liiainnitiMii Typii! Mmpirotii .i'olnllvu biiipUbiduaiid ' 
pliiiat) uf iwo.lU’' ^iimittiliriiuLHialiolubuflwApluK- 
in dlH|)lay iDDiidloH'fur niuiur ruiiilodl (Q’i'lflA) nr 
. for CRT pnlur dldiiluy (041/IA). 



Froiinmniy Ilttitgm y.U U) ia.4“OHK, . 

Tiuilni{i /AulnnuiUui ny^.i: ootiivo Unnd noloulod hy 

tiwiipt A^'i'miUttimy/ Munadrum'imtsi . AuLoi)uUlaa(l/ 
hiiieo tu tiiimt.'trmiunnuy at|d Iracka uvar ocUivo 
huiida. Uwoop'irofomiiuo Input niicaiiio volia{fo 
pfmiorlloimr lolnpiitfrijqUonoy forlHiflIirtickInR.* 

[npiu tinpii^ico: n(ld BWn l.n« O.U to diO atiR; 
y’ipO, 0.0 In 42.*^ ailKI o'Ditiiootors prodntoii 
/ mm «onx (APC-7),* ■ « 

c/pmnd iQuIntloi); »0D ’UQ, O.ll to blU; 

> 00 dI3, fl.O' to 12;4' 011*. 

Orfft: / 

WUMM13A // 

Amplit^iilw / . • 

Lioifi < i0,0B,dl3/*C 

-Llivi'ui'i tO mV/*C ’ 4 

Plwatti < lO.iyc ■ . 

• Willi .04 14 a,' ‘ ' ; ■ . 

• CRT, < fO. 2 'mm/»'Cj auxiliary ouliwlH, 

«, ilO mV/*C ‘ . 

AMPLITUDE . ' 



Fi’miumioy Rmipuiiuu! . Ru(bnmuu uiuriual dliuimu|/}- 
ty|)luunylnu!li w.llhlii 40,3 dl.) In tmy ouiuvii 0. II 
III li.o qiiR( i0,<i dn, lU) m ia.4 orr.. 



NuIni}! Lohu than -V,l) dllm oquIvalonUiiimt iiolnit 
' (moa»uru0 on 114) 3A Molar), ' ' 

Drifti itO.OO do pur tluurua C, 



PHASE 



RAnipi! OJioDflO', 



Conlrult Vurnt^r provlduo uonltnuoun plinuu ruf- 
uruncu udjmuinQnt.ovor .at leant 00*. 

Frmiuunuy lluH()unoui ■ Itufuruncu niid lont ulmimuln 
lyplotUly l/tuiU'Mliln iT Ip.uny 'obliivu 0, II to 
- 12.4 OllRy('llljtn i20L0 to 12^4 OR*, (InchiduH 
I14JOA/04 liA ruHpUDHU only. ) ’ 

Drift! ^ io/lt piiuau pqr dUKi^o C.' 



• dogiMo C.' 

lERAL 



.RuHBU! •, , ' 

Roforcnofl-CMinnol; 20 dB raiitfo holweoi) -10 to' 
-44 jnifft ( *22 40 ^2*mV); mpler IndlcaLoa 
proj/or raii||Q, 20 oB variutlon cnuuos losn 
than I.B dB and 4* cliango Ip ainJilKudp and 
.tdiaao roadIngH. 

. Toot Cliunnol: -LO to -76 dBm (»7l mV to 
'll! pV); not to oxceed rofoi;onca cltannol 
power by moro tlian 20 dB. 

MaxiPium RF iniiut to BiUicf* Chanmjlt BO mW 
(dumaffo lovol). 

Maxlipum dc on RF Line; ri3V (damage lovol). 

(V 

AmplUudiy .Control: Adjualn gain of teat oituiutol 
relative to rcfereji}ce channel. 

Range; 60 ilB total in' 10- and 1-dB atepni 

, vernier provldou contlnucuHad]UBlmentovar 

at least 2 dB. 

* . * 

' Accuracy: lO. I dB per lO-dB slop, tO.OBdB 
‘ ' pen 1-dB slop. Maximum cumul^llvo i0i2dB, 

■tf \ 



/ . . . OENERfL 

Outputs: TWO rear-|)anel uuklllury aitjojls provide 
270-klU.'.IF signals; oulVuls may Iw usud for 
signal miulysts, special applications, apd con- 
vonlenl/ test points; modulation Itandwldlli nom- 
inally jo klht. ' 

Referenee Cliuimol IF: 2 volts peak-io-poiik. 

I * ' ' 

Tes'l Clunnul IF: .10 vnfls peoW-lo-poak or lesi^, 
daj)cl'ullpg on slgipil level and lesl cimnnol gtilr. 
HcUing, 

‘ .• ’ • ' 

Sweep Reference Inixib Accepts dc vollage pro- 
porlional to fltii\uoncy for opfltnuin swopt- 
froqyoncy oporatlooi compatible wRit 0- to 40- 
volt nier octave (nominal) sweep reference out- 
put.ff 0000-sorles Sweep OscIlLatorSi* 



Roweu; llB or 230 volts il0%, 60 to 60 Hr, 70 walls 
(Ipciudes 04 U A). \ 

Wolgtit; 0410A) J4 lb, (IB, 2 kg); 0411A, 6-1/4 lb. 
(2,? kg). ‘ 

Dlmeiislons; 0410A, 7 In. high, 0-3/0 In doop^ 
. lp-3/4 Ip, wide (17,0 x21,3x42,B cm); 0411A, 
2-6/0 In. hlglt, .6-0/0 In. deep, 0 In. -wide 
; (0,9 X 14,3 X 22,0 cm), oxcluslvd of connectors) 
*' B-ft, cable permanently attached for connection 
to04l0A, 



•HP 4100- jand 0000-sorles Sweep Oscillators supply sweep rolbronco voltage. 0000 volttigo Is useable^ 
directly, I OOO-serlep Oscillators require a simple resistive divider. See Paragraph 1-00, 

. ^Mlegistered trademark, Amphenol RF DIv. , Danl)ury, (JonneoUcul. s 

- ■••■r - * ....... ^ _ j 

il -2. ‘ ‘ , 



. X: 

4 V\ ''f 



I. 




I 



Moi)ulnll4ll)A|rt4IIA \ 

'i' • ■' \ ‘ 

I'O. INBTntJOTIONS fOf\ MAKfN/j} 
MeABUnCMCNTB. > \ ' 



UlU. InitljiiiilioiiH for liitihlnii 

Ir^iiHmlHtiloij luiil rnnu!inu|i iiiaiiNuraiMtinln >v|l)i ^ln» ' 
tiluy uoil tulil miKii uru lliuluiloil In lliti 0))»mVliiK 
anil diirvliur Munualu for* \liu MihIiiI IMIUA I’Ioihu- ^ 
anlii Iniilim or nml'lhn Moikil (1414^ Polar. riiHpluy, i) 

Ml. NETWORK ANALYrcjn APPUCATIPNS. 

I •12. Ut>(i of Urn iiMlwork unalyKur oyaloni forvuiWM 
.kiinlo of trnntinijtooloii uiiil rafloiUlon inoaouruiTuiiiUi 
In l|t HowliiU'Paukaril ^\i|)lliiaUoi) Noiil 

Noiwdrk AnnlyMo u| MtiiVownva i‘'ri)(|iiimiiluH, C<)in> 
.|)lliijiiniiiry , uojiluH of llilti. nolo anr uVullabli; ml. nil 
.'Hi)Wll'i|hPaiikttril offlnuo, 

M3. DE^CniPTlONB OP PANEI* FI^ATuKeB. 



• lrl4. Fronl ami roar punul iioiiirolti, uonnoolorH, ami 
Inditiulora oro iloHurllMiJ In pitiurun 1-2 unil 1-1 
In lhaao fijturoH tim nuiulMira on lliu illimlraUoiiH 
nintuli tlm il|innrl|)tlon numlmra. 



MB, ACC|lfi80niE8 FURNISHED, * 

' V «■ I • 

I-IO, A ileliiL’iinldo power cuolo, niuii-mounlliurb^tlt 
Horvlclnit oiiDIo, tunli n nwuop oudlliUor moiliriciaion 
Iill nru‘^pp|luu wllli Modal 1)4 10 A. ,No {U;co«oorlOH 
tu’o furnlnlmd with ll}(!jMod«| l)4l lA, ■*' 
f . y., 

1-17. HKLlk nLTISIt KIT . • " 

1-lfl. tSnoli tuodlftoallon kit oontalna pnrla and In- 
ttiroatlona for a aloiplo oomponont addition tollPODO- 
and OODO-aorlOH Bwuop Oaclllutorti. Tlio niodifioatlon 
Impnivoo network unulfiiar traokliiu; olahlllty for 
ttwopt-froqnanby mauciuriimonto and lu Intondod for 
oooinalortt Unit; uiiu rate l'ii].Um l-lo 12.4 -QIIk raftgo. 

1-10. IIACK-MOUNTINO KIT. ‘ 



1-20. Tho rack-|uounllni{ kit’ uonliilim all Uio hard- 
waro noadod for udapUng Uio Modal 0410A culiliial 
for limlaUalion In oquipmoijt raokii having ulandard. 
lO-lnuh npuclng, IimtrUcUona fw oonvorolon to rack- 
niuuntlng aro included with UiaUt. 

\ * t 

1-21. SBRVICJNO CABLE . 

1-22. Tho HOi’vtoIng onl>l|» parnitto all nocansary 
IntoroonnocUona to bo made lietwaam fho Modal 
0410A and a plug-ln dluplay unlU wiUi Uio unit oul- 
sldo Uio plug-lii compartiiiont. ' 

< 1'23.ACCE690RIEBAVAILAbL|. 
j 1-24. ACCESSORY KIT . 

^ 1.-20. A kit containing an, daaarimont, of Uio Una 
aocUotiBt adaptorOi aliorbi, and atloiiuatorai togoUiar 
with opeolal APG-7 comibotor tools and roplacainoiit 
Innor conductor cdntacta, la avallablo from Ifowlatl- 
Packurd oa Aucosaory No. UM7A. {Boo Flguro l-4,) 
Tlio kit coiialala of Uio Itoina llolod in Table 1-2 
and Is liousod In a sturdy plastic container Uiat has 
storage apace for additional accossorios. 



■- 



.*■ 

' IllMlIIOII I, 



, , " i * 

Tallin 1-2. Coniminentn of Amumiiory ICII No. ltl}l)7A 

r' ) > 



Qminllly 

s 


Dnanrlplhni 
>1 . 

M 


IIP 

1 Purl Niphlier 


1 


ll)»cm Air Line 


•IIOIHIA ' , 


1 


2fl-cin, Alf line 


.III1117A 




APC-7 III N Femole 


1K):24A;. '/ 




.Adfiplnr 


*r ' 




APC-7 lu N Male ‘ 
Adaptor . ' r' 


ilfl2BA 


•• 2 


11) -dll rixiNl qoiigln^ 
^ Atlemiotors \,y 


ll4ll2A Oiilloii 10 


1 ^ 


.lO-ilIl Flxml CoHNlal 


i|4l)2A qitlon 30 

V 


* 


, All crau lorn 


1 


N Fniiialn ConN,liil Bhorl 


IIOIIA i> 


■ j 


N Mujn, Coaxial Bhort 


ll612A.y}, 


‘ l"v. 


X)|jea Knd Wreiich , 

O/ir K l/ 2 "» f 


ll710.||ltV7. /' 

y 


1 


ConliieriSKlracbir To^l* . 


aoiil)-o 2 ;io 


■ 1 


Bixiiniiir Wrimufi* W 


OOttO-0237 / 


D 


ltei>|uceninnt APC-7 In- 


1260-0t)A7 




nor Conductor Conlncis 


' 



• A P.C •■7 Conn ec to r Too I a 
— — : — 



.1-20. APC-7 CONNRCTOU TOOL KIT. ' 

— — 

1-27, Tho APC-7 Comiualor Tool Kit No. 1)601 A 
co|ibi|iiH all H]f Uio special tools ndodod to servU’n 
APC-7 ominoctijrs. Thb kll )s hoiised In a durulilu 
plastic coiiUlnor and consists o( Urn ileiiis lialcd 

In Table 1-3. , 

’ ** 

* ^ I 

. l-2fl, ADAPTKItS. '•I'h 

: • V/' V 

1-20, Tabid 1-4 lists oil|ilitars uvaibibto to accom- 
inudnto sonic of Uio niuslvhoniinon connoctor types. 



Table 1-3. Conipuiiuiitu of AVC-7 Conneclor 
Tout Kit No. 116UIA ‘ 

IM ' ■ . 



Quantity 


*4 

Descrtplton 


IIP Pari Number 


\ 


Coiiloct extra cjur 


0000-02,70 


1 ' 

r 


Bpannoi^ Wrlnidi * 


QOOb-0237 


2 


1/2" X 0/10" 0|ien Rod 
Wrench 


0710-0077 


2 


Pin Vise 


0710-0032 


6 . 


Innor Coni|uc{or Conlnel 


1200-0007 



)-:i 





' V 



PnONT PANCI. CONTROIB * 



MoiIuIh IHI0A/II411A 



6 . a 



• t 

I 



^ iriii \' ’ - 

» T 'V, ; tir' mv , .,P ;v, ’ • ' I ' . 

Cj . j"/ 

, , I, 






‘ir> >ktkU\ •* ' 

•'%, (‘'liil kA 



K 7^0 7' 




|5 S&s== 4- 



■r-ppf] 




'* *x . • 

i .• ^ 



tVK)i 









; >0 

t. * 



. ■'■' ?' 



I. TISti'P, TuM chiiMituI input. iMliMituiuiuOUuliniii. 
ri'Oi)Uutiuyii'i\iiKut U.n.-)2.<4 OIIk. ln|)ut'powai‘t 



IM^ QKi. Inlui-iuil uiilD’UininK lunua(miUi*uuicu 
ilEFISmSNClC «mi TKBT ctmimul lniW(« to tho 



-iO (113111 mHXlini{.m, not to oxceud vof^ranaa fi'miufliniy of Hw lUSFmusrJCE iniiul gvor 
ditijiool powin* by nnns) Utan HO dl3, Dyrum^lii I outava liandn, Roqulrad littiul lavolu llo in a 
I'uniici Nit Inuiil llO.dii.- AdniUn ffoip^iMly to n * 20 dll tanRU l»l|Woan *10 and >44 dllni. Injwl 
wlilch i'«fai:ijiu!«,tihttiuiol In Inimd. Cminoutor i \ piiwoi* In In thin runp wlionliio HJ3F CHANNEL 



which I'nfnconua.tifittiuiol in hiimd^i 
lp \\mphunul pi-yulnlun A PC-7. 



2,/ msWSHENCIS/ Rnfphiii^'Njhainiol ^«il. Im- 12 and 20 dll. Coin 

‘ podniiciH 0P'()hniH.^. •iN'uiiuiiniiy rAii|0i 0^11- I APC-7‘'7. 

-<■' •■' . '■‘ I 

INPUT PRECAUTIONS 

• Muxlniuin IniJul |H)wnr: 60 i|iW (dfliuauo ^lovol), 
^ k Maxiinuin dc on HF lino; .4:3 voU4(dumii|{oloval). 



level mnloi' IndlcaloH In Uio OPERATE 
i' 0 ({h}n. Rnnuu of OPHiHATE i‘0|i4f)n la iMtwuon 
12 iuid20„dll. Cotinoclor In AmpUoiuil pruolBlon 
APC-7^?. 



• oialic 'Dlnahurgut ^iatio olurgo .on culilas liolng 
(•oimnolQd to (ho Ininit pan damagu Uio Modol 
3411 A. 

• Do ndt iwlBl (ho Imwr conductor. 



FIkum! 1 -2, Fjonl Panel Fortluren (Hheol I of 2) 



» * 







/'*■ 

» I 



KmiIIoiM 






II. Jl^PUr, IMIOA, uoimtieior uui(,ti» with U<u’lA 7. mSF CHANNKL liEVr51.„ifkiul,«r gtillmiiiiH am 
• . 'j Hai'inontn'ri'oiimiituy Convurl^i* aal^tt), ■ -r ni.i 



i, POWicit. OonililiiiimM) lliiu 



/ 

a/imwar 
u]ii jtlnv 



hwMuIi ami 



' ’plltii4o i)f al({tial a|»pUail Id Modal IMUA ' J 
, loffti'aniio u|mi)iu,’l lniwl* r'olitiisi’ ,l)h » >. U 

In OPE PATE 1‘aulon I'm’ alj: jilmaa find amirflc • 

‘liida n(aaHUi*ahtmitH. ' ' i. j ' 4‘ 



iwwiir IndluBlm’, IMahlximni itlowa whoii in. • ,, n i.i . i'\ . . ’I’l' 

Htinimoiil la on. J’DulilwUon I’oUjInai’ »ndor«?w« ■ AM* IjII VEIlNIt|1. UimidlhraUd \ I K 

fm’ lumj) I’uplmjamoiU (P.n’U);ra|l)i l .J J«).’ • * ‘ vv;'' «i’ wlUi at loaal 2 dl3 ^,i.. , 

* . ' ' » ^ . tlnuooa ranp, Oatn Inni’Anatia with a ockwlfm v 

' mtatlnn. • . . . . 



0('j PItEQ PANOE (QHr,). CoaVaa (iiiiinn uontrol. 
Pain ranita of Urn aulomaliu hinfni{ (u tJia 
ri’uqnanay i'an|{ 0 *aalaulad. Palaolad rapua moal 
liiahldu tha fratiunnay (oi’ troqumiclua) alwIiLuh 
tiloamirnnianlA ai’trto lai niada. 



«. SWEEP BTAniUTV. Fliio tunlUK (lonli’ol. Ad- 
juttta for Daal aulomallc hmliiK. A CW dotant. 
at Uio hilly comilai’clDakwIaa poslUon. gtvia 
ImhI milo.tunlnii roK alnitla franuoimy CW. 






0,' PliAPl!|^ VEPNIEIl. CoiitinaoDH ooaM’or fOi •' 
^ ulmiiKinii ralaUva pliaua of rafaranuu and (oaf 
-alaiimal algiiula. Pange In at laaal 00'", iiii' 
flalDihilod. 

♦ 

■* , ^ * 

10. AMPLITUDE! Praulalbil 00 dl) taat atiannal ‘ 
l^a in' control. LoP imiid nontrol liaa 0 to (]|) dB • 
rango' In 10-dll tjUipa; ipglit Imnd control tiaa 
0 to 0 dB.rango ln ,l-dl3 atcpa. , 



Iwat aiito-tunlng hV aingla frcquapcy GW- U*‘ PlyoUng Invar ItiamHa, retains, loid axtracls 
inodo oparatlon. " ' plug-ln diapl'ay tinits, ^ ' ' 



1 ' I , 









^Son Paragraph 1-107 for Ini/ortanl InsUnietlontfand Information un the uso and caiva of I 
Apc-7 coimoolpra. / * . ' • ‘ ' 

2 '!■■' ' 

Protect orlttcnl contactli)|B siirfaces by leaving tha coupling sloevo extended when ^* 0111100101*0 

aranotlnuso. . / ' .. ' 



'\ *> 



knci reuluren, *(Phucl 2 of 2) 



i 





I. Llm* V«?Uni{U fieJocGir.’ Po,vmltB ojiuniljmi 
fi'Mui 116 m-‘230 Vim;.- Ku{uI>iii' uhowinK on 
Hlluor In HOluctoil o|iunUln|{ voHiiuo. A^ljacoiil 
. iiMiitlHM' on iinnol In corrucl llnu funu I'ulliiui 



nulliililu roforoncu vortn\{tiH.2 pwBKP RKF 
1NP|JT vultn^io muni l)u iiruvldetl wliun nwiiep 
n)Qili! noloclcd In n'otn ri'i^qmnii'y Id low 
rrcquiiticy nl imy nwoup npuud, , 



2. i>ow»!i*^l|ni} funVIwItlui'- « h ijii I d. hijvo 



i‘,n l In II '6l)of II II d jd c u n I ,U> iiiipmul' on Hiiu ' 
vijUauu HuUM;lur. 



CHAN OUTPUT, -aTH lill?. nine wnvu. 

' AnipIUudu dtipondn u|) 0 |i ihu lunpllludu o( llw 
loHl chiuimil pr iind Ilia uiiltlngn of llio 



a. Power Ciiblo (Jonnuclor, NFMA lyp’u ' wlll.i . 
offnul pin conneL'lud lo 1)4 lOA cidilnol. ' l^iwer,*, 

, |i«.>(]ulri!pMmln; MD or 230 Viic 40 lo' ' 

no 11 k, aiiproKlnmiuly 05 wiiltuwlUi HPU4IIIA, 
105 wiUlu with JIP 04 14A. > ' 



rnml-pimdl I'i^dT CHANNEL GAIN fdll) mid 
> , AMPL VFHNlIiJH r 



ronlroln, Ainpllhidu riui |{0 ij 
In 0 lo nliaul 10 vollu p-p, 



4. BWIiliP. RKF INPUT. AccopU a voUu |{0 pro- 
porUoiiid lo rvfurelico dimiiicrinimt froquuncy 



0. IlFF CHAN OUTPUir. >270 M\z nitui' wuv.u wllli 
lunplfludu fixed at VlxAil 2 voIln p-^p nonijjluJ 
wMi PIJF^CHANNFL LI2VEL moloi'iundB In 
. llio OPEHATli: reiilon. ' 



' 7, • Air Inlake Iflllor. Clean ruipiltu'iy, l!)o nul 
ubnlrucl air flow. 



Vol(d|(e enable u lujlu^lun bill bi l^Ji'cli fanl 7 .- Air 
Hweupbtii Inpul'frequencfea. Nominal 0 < ' obnj 

ifolln per oplavcl from 20 K ohniB i 20 T( »)urge • )? ' ' .v, . 

imnodoiicu required, .Tlie lower 'toUuue niuVit ^ , . 0 . ^'er 4 al Nurnbur Plate, , Ei||lil-ef||lli"f e-r ial 
^ edinclde with llie lowent Input (requoncy.i^ number uliduld be Included In luiV correniidn- 

‘ HP tyiOiUnd ll|| 0 O~ 6 ween.Ooclllnlorii furAlak', V , . denbe coticurnbiB ll)o Model II 410 A, 



> .. r 

</ ’ 



^dwepl frequency (neamiruiitdiilB can Ixi mudp Over, lld^ne what \y Ido r froquoncy rangeN Uiati' Indicated by I'lio 

l^^oro 



FJ^EQ llANCE (GHy,) eolqcior provided Uio fli^op i^i^oronco voltnpu oovoq,Uio roqulrqd raiigoti. Hod 
l^bloB l-O^und l«-7 for dnlalla. ^ ■ •, . « 



000-worloH OudlliilorM'noiuj dlvlilertffor.Hwuoii hifoNri/^o u»d inU}nlal dlvldoru of (JilOO 

I. Qncltlubira alnJUld 1)0 bbockod. Hoe Tables 1-0 and 1»7, y 



r 

• y 



7-0 



Fl({ure, 1-3. Model (J4IOA lloAr Panel Foiilunia 

' \ ■ • ’ r , -V ’ ‘ 






i . 



■*, .. 



IHIOA/fHllA' 



fii'l’yOM I 







I 

KMuifi} U-l, A(]i!«Hiii)ry Kil No. liiJI)7k 

I « 

T(iljlo'1-<t, AdupU'rH \ 



^ • Ailnplur MiUtiiruulDrt'i’ Miiiiut NtimlxN* 

APC-7 li N ronmlii I , IllJa4A' 

APC-/ 11 ) N nwlu I ' 

APC-7ji» OSM.nial() I IIB.73A 

APC-7 U) 03M (Mjiinlo I 1 10 3-1 A 

APc-tiuiiNc ’’ a 

APC-7 li) TNG 2 

APC-7 to omWO 2* 

APC-7 In anil7-l' • 2 V, 

APC-7 IijNPM 3 • 

; 

• I . ’Hawicll-Paclui'il 

2. Ainplmnol HP DIvIhJoii, Dniihiiry, CotiiinclIcMT 
, MluriVwuvu Corp. , U»itjj lalaiid, *. 

• i-flO. FIXISJ} COAXIAL ATTlbNUATOHa . “ 

1-31. rixod couxlal alioni^toi’d ar.p uaoAJi fur ru- 
, duolng rntHmatcIi • qmbli^lRA, ^ rodudnu puwgr lu 
onfa rovols for poVar-ddiraUivo deviceb, ..aiid lin- 
• p«*ovlng slimal-to-iiolBO r'tillu.for-wtdo rinigo nUun- 
ualion niaaBUrtimolllB. ' 



Oitlhip Nliiplii'r 


Allippiatibp 


003 
■ ,0011 
Oil) , 
' 020 • 
0:10 


3 dll 
0 dll 
10 . 
20 ill) 

HO III) ■ 



Titlili- l-B. )|P IMII2A d«irh»H AltunmilurH 





I.IHl 

• 

1 . 20 .! I 
1 . 20.1 
1.2'Oli 



» I • i • 

I-3S/ l?|i(ldr lUr I’oiixplf Ihii' piMdlniiM of \ 

10 rtpd !{0’ oiMtUmijIurH uro iiyhlliililu for ipukiMy, \ 
lri)Ml<mlH«.{oii mniiNiii'iimunla up duvIiiuH pliyiiiiMllV ' 
lupipir tliii}i lilt) lO-um iixlmiMjtjp uMlitj Mudiil H7-10A.' • 
TIiuhij Upu uohUuph, doNlipuitull i i OUtlA for tiN- 10-om ' , , 
lonuUi imd 11057A /or tlw 20-im> l«pntl», Imvu API ’-7 ‘ : 

uoniiuptora. , > 



1-32,' IMfiaA Serb}B . TIioBo ulUipuiiluiyi liuva, APC-7 
oopiifiotorfl, and con. bo uaod f;*a|ji dc lu ,Vll CII*. 
ITIiofr noinbial altonuallixi viiluos aro llalod lit 
Tnblo 1-0. 

* ( * t 

0401A Sortufl. Tltnso aUiiituuiurs fiayo opo 
tnolo aim oiu; fopjalo tyiio- N>abitiio(}lori and, cniilto 
UBO^ fruPt dc lu 12..4‘OH;a. ’rimfr poitilnal aitopuattop 
valuus, iiro the tJniiKt an' llBfod In Tablo l-6furllio 
0402A Horint^, ... 



Ir-l’?. ■ ’I’lio Model OODAtU) t} fllfsolim 

, cunxitil InriimmlTon wflli 'APC^ Jcopiii? divir for iitjio 
v(llli tliu MiwIoIh 1)741 a nnd-i-^^MA HjilJA’luip TomI 
IJpllB, • I \\ /*; '• 

'K* 

. 1 - 30 . Hlli Hiin Loiid, - 7 >fio 'Mr)rti;i JOOA o(>. 007 A la -f 
, iiiuv«bbj*"luttt 1 f'Tii It Opnfilim'tiuiiXl I |lpo, lii>il li.ia iu\W 
APC -7 eoppoci or.' .Thu' load ipt iitofnl for iipprov/pli 
(Ijo ttcqiirficy of runocilop ’ntohau ’ofitopia nbovo |,t)‘ 
OH*. , • ^ • ■ . 

» • I • 

jy \ \ 

' J>3UA Typ^ HlioiVlPij .Itick,' 1I1U iifliaA 

>-Typ«\N tillurUng Plug, S?id 1 10«0A'.APCV‘7.aliort uap' 
/lit UBOd widt tli« ronucllop loiil iiuiilB fur ciililfriiiiiin 
i=’ofb2;c|bnioior motimiriimopiH. » 

. ' > 

I / “ ' 

1 -Al. DISPLAY UAUTS. ■ ' • 

* < * 

1-12, All plug-ln' dlBpl^ upliB doolgimled for uai- 
with UiL- Modal 0-1 lOA are 4;um|tk>(aly'lplt}ri:lmMir(.>iil)ii>. 
riioHo nnllB ^iiro . puwarod by lltu MudM, O-llOA wiUi 
all mKjoBsftry. liilirrcoppisctIuPH Phido uiitoiiiiillCiiUy , 
wtp|^ii Ilia unit la |)ruporly l^iatallcd. ' 

S. ^ 

*'I- 13 . Mpdpl /I-II 2 A Plmai-.Miigpiluik Dt^ilny. In- 
bipdod lorflxu*i* ifml atti-pi'-lrMptipii’y friiii^uilaHloii-M' 
roflarllop iliiniNurmni-nl, llto Modnl IMI 2 A\proy|i|i>n 
/PllPHO uliil uiiiplliudii liiforpiiiiloii op UP OHl'ijloid’Opi^ 
Ptiiian CPU bn diHpluwd at- 1 ; 10 , 40 , urul (00 DKO 
Div)a|op. A pliiiBii unaul awlk’li ullHifla t)ii> diapluy fit 
20 ik'griHi BiitjiB frAiti -1110 doiu-m-H o> 4 iii(Viii'nri-t'p; . 
MouPliddu Clip bo di^ilaycTf. Ill 0 . 20 , I , 0 , 2 ^ 0 , ami ID 
dn lllf’laloii, Aiiuluit wlbiitoa fitr both jilmao iind iiiuit- 
Plludc iiru aviillablo iil fuiir ouipul jaOkB; The fiimltin ; 
vulbigi'a oait bi* UBod PtoblaliM’iilibnilod ))lotao,f pliaai.’ " 
niiglo iipdainplltiido ratio iHpilpai Irmpn-pfiybpprapliii; 
rouordoi a. ' 

1 - 44 . Mijik'i .!l, 4 >n A, l’hai}i‘'-f||)l,) Ipd|(;iiUjr. biloivln^ 
for fixod- ami nwi'pi-rri-(|iiHti.y traasniiiirtloi 
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V 



f 



HUl’tllm J '. 






S \ ’ 

• 1 ( 1)1 



liliiHii.' mill 
ImUimlliui, 



'' ' i' . ■ V y > * 

t0,Mmiri)»Hmln/(ln* Moiliil ' imOft ^ 

fill III, Hiiiiml Into , 

ui,ui)il luiitlnif 'n»i '' i|ju iwolt»iinii«lt| I ' 

r ihVinllUji Diuillw. Ml liHilHdhH »L iitiUUhlnil lli|i)>lr«liitmr niiU ti'' ' 






jilmMiv))* Ml Iihi1h<1Ii 1» « DtiUUhlnil |ii)i)>lr«liitmr niiU ti'' 

wlillii llio rtPuloli vi)llJM(i)lf< iimdHIoi' IXiW , ' iiaUUniUiil «llt«l»Aln)i llH« WIM)HU|i«rfiliiillirll<»lnt)«i»ln»’fl /, 

‘ ■ iilUiKi, mill Tlip ipiiior linunjimUH’-iloi'n .» Jor finuiiHiirlnir Uu» »piiohtH»lqiil and uloolrlmil ImiKlIm / , 

HtwlrtH .//Ml) piling. V)[ jil"^ ' till*, ; ' oUlw nqlvmj'k Iwpiif loHlM-’ APO-7 duUhiI uDniMinlora ' j 

• .illO'' (iiiil jtiMiplll'inlii'niiWrtN »/ •(!» JJO, u^iil itflO iin. j i)d H|» Iiimimirliin (ilmlmnla «i»i iipu«uil Ifl miiloli llui | 
Cnilhralnd p|m«iHUfa»l>* ii» 10 il|!|ii'«tt;w1iipH allow nrtr tiiplllii /bt 'iP’tt' MulHSj; IliUA llai'inoijlq H'raiimiiHiy 
lihiiua aiiHltVli) III) j'pimI on (liu ;»oahr4n)>l)il.limMui|noof , ConyiiirUii'. • 'Hig lati( aiiH iiovai,» Ilia uiillrii fiiiijuoiiuy 
(I!*, ‘hio aiiiUoj|'vonii(pi«M!a» lia v«f)il l/)-ol)|«l» vrtll» ■ inniHjo of Uio |i«iwoyk l»nn^ 'ci <' r 

j)i’iiiiHl^|)lolHof ill^^’HoulllllO ftial anyilllwiloi'aUo |iiirtlf|iili “,V * v '! ' 

■ ii^Mfoaviinllpuul (WIJ.IW ; ' -■ 

(^:l•a|)Jjtl’,»;l!qo^lio»•ll. , , . , ■ i,' . , , • , ■ _ ' > fy,,) jVtlMl'lwii iirtl ««lw 0>« /i*o<^»umiiy , , 

’ ' ’ , raaaa of Mtju MiilwOm ailalyitoj'i . Modal 0741A apaiiH 

^ V> 4 ft Moil'nl llVu'A PwIAV .’nit) Moilii! IH 1 1 A 8 Oil Ki “OW iliu Moilul Of < 2^1 ««v«rM 2 tO 12 ; 4 ,> 

loilw iiailwliaao lP*'|«)lnM' 0 ’Pv»iMi bOllV’lH.iiflllmilu ^Iniiul lo ||io liuildimf iftwl roilgcluO Hlgoal oulpula. I 

,• Llull»!*imil opjiirhlua Hijiinllaiiaoiio'vrJlauoa iM'i'POPU'lMnl ; rtiflo w'liaod lij, lUoVrt, Um) plMPo of Hiuna'i^ . i 



UililOi ’ two Wflaqlloii lirtl ««lw po^ai,' Ilia fi*o<(|iumi)y 
raiip of Mtju Miilwf/m aoalyitoj'i . Moiial 0741A apaii« 
0,11 to 8 CHlK, iii|(l ilia Mifilal Of^Sfl aovorO 8 tO 18;4,> 
ailK. 77iay uoiilalii lM‘oadl>iinii lUvuuUoiinL'noopVArH apil 
ii ulillliynlail Una atrolalfAr. Tlia |hia atrnlolmr Ut for 
oipjulklott lha olautrlijal djalopiia fi*o)ii Uia loat dijtnal 
Iniiul to ilia Intililiml tfiul roflaoluil hIkoiiI oul|tuio. tl 
tfuoMiipo W' iiHud 111 mova. llu) plaiio of uianNurumoni 
aH imiuh |k H aio for Uw Mijdal U741A Had lO.ft am 



.' a -• vfuilw.aniliiiwyldap HloinUioiogiioyrdlaupa^irbpo n‘‘« 

. ■' Uio Akplllpild wad pliaaa qofijpiiiiaitlH i/'llui,maplayp , ,'pH imiuh jk H a|>,i -kr Uw Mijdi. 1 0741 A Had 10. ft am 

f : iMyiAiioaijyiaHi'kioniad biHalUaif HluaiUa from luW ifov lha , Modal ;0748A1 A }ll«MHl aiaja or 

V , •* luul' Il 00 *«|ij*io« Bikat'p iidolllaloi'H.uUa 1)11 appllod, Ht.'" Urta' laaRlli WfHi 04 laia- wttolUUiaii i A1 C-f aoii- 

- * ^hi. Mialib B4im.(,Marlujr Nipiik HOftlora tiM.aHodil(W'lHo ua uallpUjiwt 

> for hiidaartay raforoacrt^i wlilla Wiumlaif tjluaal‘{ piitlWa lypa N; Ariyllio' l|H)alvPovli Aa 111 

ldllalaiua^ll ^1 Iriuo) ;la-l)i,'lw«ip» aiyiiap'lalarviilH wlidn i! I^o> IfftOBA dh^rt la a,njrldali^^ ^ 

■ ' , iHiirovl'/HM) IlK po^'or, (iiippllftii SidlUj Cluirhjnilli’al/) . wUI» irjAdi 074JA ai|j^^7<l2A, ^ , 7 



. . , ; . ' jiViMdayinianajl hapadtuidi aaU aiHaUiaaea < 0 1)11 ■ , . . ' ^V> 

■ " • 'dlVydly fi’oil) fUadlMplH/, ■: . >, ■ - . • Uft^l! Mivf 

• , , ,‘r , , ' ’ • ., 'i . •pifiii. ronaaUoa-iji’aaamlaiflpn loHl aall: dlyldaif 

.* ''1',)': ’ 'I- ‘ > ' , ■ III idiniai liiio 4wo cliuiaialH 'far AnpIUadu and pha«o 

* 1 1*10. A Jl*^)a|id Himlitraailoij.liiia •Ijaap’ aawai on tliil ■ /iinuiiimiimin Hniimt nitiin^ li'uiiHOiiaHimi 



' .* ' * *' i" ‘ if • <i;r u lilimal lalo 4wo ciiuaiiaia 'far iimpmaou aao piaiau 

‘ k'lO. ’'|aai)^ ‘ foiapai'laoii,! O'lialjOalioaH oaloot altliay Vraaajakaloa 

; ^ a; , , / , •'»■ -air “i\,hio^ arr/?nadJm)HiaUMurA’ri)dd. UJiutIuHijan llaa ulraiahor 

* *0*’ nd)l,v* 1 -OA ahiWM IN willi u dlitUal rolmbar. jlda anil colrors Uio friHiuaacy 

/< tti; ' (W'llPWofft AorfaUian Air ahawa la llu» HiHiA,, anxllf)'' ruimii frnm a 0 n 12 4 Oik ' ' v ' 

." V ' miuoa Wf no. H,1MIM1^%22 ^aJillii from 2-0 IV Oik. , , , ^ > 



K idiHlU will) yftrlaradnjlMrtt 740^002Jft.'iiadn/(}low 10,1 - , 

,■'■‘>14 ' ■■ *' naiku 11 i!nmpaUljlO>WlUCpifi)y IHIOA.- 'd' ' Mfldoja 

' , .0 ,.' , •- i < ^ , ‘ . • naciivpit9m.yaiu tiiiu wJuvouai 

■ . . :■ ■' .. ' =&'3'=l«f5 



H. 

' < 4 r 



. • OfoapiUlblUljsfdy »M'I»1 Nujniwr ‘ *' 

‘ k , 0414 / 1 . , 'ft^iiVdH'w^Mi lHIflA.j ’ 



V : 



002 ' 1 ) 02 in (lalfaliAvo 



• ' I *.)( .* 



'^f,)'-0fl?lft'tiail balow ^N004'-'60prttjid bolpw only 






V • ’ 

^i;;’ • , 

i- ‘ . ■ 
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740-00210 and balmy 
wllA IIP PBr^ No. 04 m- 
0022 Modifiralioil Kjlf 
i,|MN(allccl., ' ! . . ' d' 






^'uii|{ii iruni if.u IV v>>«. , ) > 

» ■ ,t ■ > * . 

1 - 11 . 1 . Mqdala X0747A/f''0747A Trii)jHhO««Jyi) JjM J.la- 

nocUOliitoMl -.WiilU tlilu wJuvaiialda tniiiBmlaidoii and 
niflorlfva laal unll dlvIdaH.^Uial alifnal Infolwo cimn- 
nalp far umnlllupt) and plntaa cmaparlann.' Tlilu anil 
pcrbiila luBUnk wavonaidoUiVaponeiilil.Wllli tba oo- 
uxiul aulwarH analyttar. .IlNpyluduu a callbraUid lliui 
fliroicbcr. Tba yo747A cfivetafrimi 0.2 lo I2,4 OM?,* 
,w|dlo lbo.P0747A ODvnrH froVf2.4 to 10,0 Qlk.,*. A 
Bpljdal oplloil 4I41I)A,I« noL'oH«(i,ry lo oparala In P- 
Wad. ‘ d . , ' ' ■' ' . : 

1 -Ai'. NfAilpla Kli747A/Hll'H7A Tr'iaiHiiUakioa and pg - 
fkLd| oiPlVM IJllfl . 17i|B'wuv«ipifda IriiinimlHoInn and 



fkLd| oinVft Vtlllii| . 17i)tr wavuiplfila I rainimlHolnii aiid 
•rufldeUon lcal\uhll.divldq8 a lord Blnaal Inlalwocban- • 
• nulH fpr uinplitai/H mid plamu cnOipdrlHon. 7'bla anil 
. 1 ? pai'mllH iHallaii, wavoiinldo com|>imaiilB wMb lha cmix- j 



.! .' 'I ' , fj Aluf aptwoiic aJiiilyRiir. Ml ImcIuiIcb ij oullbrnlml ilno- ** 

> J , !} : U - ' '■ ', bUtvIcIioiv 'riio KIJf47A oovora Iho 10 lo 20.0 oik 

' EQUIE'M'ENT'.i .‘..f" bimd, b» fiayaaiicy Bakbiohtrt'op lo 2 OllV. wido, wHlIo 

^ ‘ • i|iq.Jj'^l]747A onvorM lira 20,ft to 40 OIkdhund la 2 oik, 

' V aogmaak, ' .. \Yv 



,, 1.47 auxiliary EOUIPM'ENT, I bimf la li'aiiaoiicy aaiuaoiiiB'up to / uiiy. wmn, wn\i« 

•4v.;r* ^ llm.;/yi747A covorB Ilfo2fl.ftlo 400lk,d)undla20lk, 

V Ld4fl. ^>^ftiAffHM18S10 l4'AM^ ath^FLEOtM \ Bedmaak, ' j'v 

. , . THiipsr - .. .-»d. .... 

* , , ,t-40.2*F.of' ailHad cpaAalonpH.bv iiiiUUijfl trmikmlHfl|o|) ' convealoal wdyln moBBuro s-parmni3l^»rH liviflc O.i (o 

..’ L ' ' iiiid ralkraUim inoUBui'pfa«iUoj;?ftuxll,<Hry ytinidK 2 Oik froqucafcy rua«o In wllbllra HP MWI 0740A 

. . . ■ hriniM lino WllB tiro WllubN,.^^^^ ^k^Minolcr TcBl But. This tasl BoUmnlbinM ««e r . 

,4, , „ ■ tiiJo laubiilori l•oaUla iJm pufiBlvjtUwduMB roijakm^ urill all (IraroaxIalBwIklraH.-dlroiiUonalcbupkya.blaH 

‘ ■ ... ' ■ dU-ldiMiUml Bitpial ItiUHWo' «l(ttfcls for.'majlUHbdb imhI, • and,til(pial-palbMoai?(h uoiapaliHiUAi‘» (Ul|*''. . . 

' !VV1*. , ■Mhllhll’lJiyiltpitl'lHOII. "■ .\' ’f’v ' 'V T>» . plrVtrlioru) dial arn n-iqulnid for s-pariimulor maiijl- , 

. ’ »4 Y ■ X f-'i ‘I" •; . •' > :k*>. ■ ,< m.*.,. . . ,«■ • a • ■\'r ‘ 

■ V' 6 . ■•, ■ ‘ ' '' ■■■,* '■ ' > ‘ '■ j - . I ,* ' / f 



t«, and,til(iaal-palb'^]oa|{(h uoiapalifiiUArH (Up*'', , - 

«ru) dial arn rMuinid for s-pariimaioV maiiH* , 



.1 1 .' > • nsj' • ^ .* •• 




*>1 * ’ 



V .'i f*' 



II>|||)A IHIIA 

■. 4 .. 



liilllHlIy, '(III* (ii.iiiHi (i)Hlitil, uiiHi'' 

mill II i(tili>(!toi''mijili liN'IhtriiMiwm'U mnilyKnr 

lodii^liiHI mil, 'Alim* «.«lm|>h* I'ullr 

Mrnllim, till Imir ti-imiuiuOliirMJJiMi Im mmi/ninnlwllli- 



fjiir dlfii?o))iii<iri|ii)i;’ mill l•.m!l)lmm*nll|r ihil;'>irtvli!n iinilui 
itojij, Mi*liHliri*m^iil I'lrumiif iinr mitJimiiliimlly iron- 
imi’lMil iinil iiowiiniri byilriimilnit iiu* ii|))ir(j|ir1iiiiiii'mi(- 
imiuil pil/ihliiiillni ly- liynphl^liiR Ihij innuo|ij JiilmM|{lliil 
riilnmii imniyol iitoh Tliln l•mlll^l♦M:^)llll•(^^nll|mlllll(y- 
miUimi Hill lii«t HOI i!ilni|iliiliiiy|ii'o|tt'iiiiimtil)liHoiMiiilii» 

MMIttl! IlINlllllt, , 

I'lio HP 

Moiliil II7<|I1I) iloiiliilitn inn nnmimniry nnirifiwikvo irli’>- 
inillHloniiiitrmirliiu nil Inin' JiimrttnilMiirHofWiiirUvn 
or jniniilvn (nffivjioi’l ilnvliui rriliii O.IUn III, -I ailK, Tim 



Moiltil ll7>Hiil lnpmil{umil prlnuiilly In lilt inmil wIMi |jm 
ltnw|iiir>Piii!ltni'il Mnilnl IllHIIIA ''''^niluiliilni' PUItil'tit 
llnwuyiiy, immniminmnlM nn ollinr iiilmnwnvn tinvlimn 
luny’iiliin Im iiiinlu liy inmiiijnit llm inm.iiKniir;, innixlnl 
linn-limiiilin In llm ri)tir|i(nml I’nfiirimimllim, f.imimn'* 
liiii i;lrimlln iiirmtnrli B-iini'liin«|«r iini iminmullimlly 
niM wlllt I rn;i( 'ptinul pimlilniilnim nr wlllM'mnnlir'tmii* 
Itml irininirml. AHmiunlInn ll I'lm limlilmit IM*' nlipiiiln, 
'In Hl“iin MiipKfi’iin iilnn liiiW wllli Iroiit -piiiml pimli- 
liiiltnnn nr wllti runioln t’linlltd ■^rlplinniH. 

1*117, Aocmmnrloii >iiiT livijlaWn wlilnti nuU Vtiiinim 
kiniln of two-iinrl ilavimiJ Tim IIOIHA Unlvm-««l 
ISxImtaioii, Willi Mb plyntlniViilr-liim uxitmulnim nnil 
nwIvMlllnii 'ummimloi;#;' iiUowu nmny kinda of non* 
uxlol m^mimulnr dovToon In In/ mxiiliiuUnllnUm Unf soU 
Tlm'.niWdi) mill 111)1)21) 'iVmiBlninr Puiurcm mliipi 
Urn iiArtV'l ixji'ln for nmiiwirmimnu nf irunnintitirH. 

’l’0’l«'yO»72liiinoptilli>rim. mid Mm 
I lOllll) fi»; .TO*l)/TO* |2 l)mm|«iitiui'nH, Tim flxturuH 
imxliit fm Mw froiil of Uji) Imil «ol, Mumjiti‘onmniH umi 
1)1) nimli) on ijolfi hipnliir mid Pb;!' trmmi^torn In all of 
llmlruomninn oporolln|{oonflipmiUoiuj, mUni{lliuknap> 
on dUlu Ajriilalmd ^Mi Mm flxlura in mmninodiilj) Urn 
varlixjB loud nrloliljt'UoiiM, TornilimlB nr«'|irovldml ik 
tim (oBl Bol lo lipply mid boiibd dc Plus. Tim fixturok 
Olid Umir diola ca^liilBolmuBodloiimko nmuBurmnanlH 
on conipoimnlB biicIi ob oiipooltorB, InduolorB, und 
dlodoB, \ 



1-60, 8IQNAL S^nC^ REQUIREMENTS. 

I -DO, QllTjfei™ / • 

1-00. AJwiil -I) yo +IB.dl)in (0. 1 lu DO mW) 

;; udtnpiiiui lorlxilli wido i/iinno nUonuulInn inuiuiuri]- 
niuiilB mid ronoullim inuUMirunmnla. 

, 1*01. .’BXAIUI/IXX' Oumfit powor inuPl ho conNliui( 

• in^nu|ik ncroBB Uio fn>i)upncy runttu holnn liwopt U) linlil 
miO^PISIlATIS Indk’uUni/otillmMEr CHAI'lNISL LEVIJI. 

. nm(wr. Tim IlISP CHANNEL LEVEL niolor jilvoB mi 
OPEHATIS' Indlciillni) ovor iiTmuiis of 12 lo 20 dl), do- 
pcndinit nn llm 1)4 lOA. Tim , powor lllnllB of. IIiIh ranipx 
, * viiry from mmlyxor to mmlyxor liul Ho Imlwoon -lo. 
,iuid -44 dl)m, ’ • 

i. * , \ 

1*02. 'fiMNALJHimTy. ‘ . ' 

I -on. To provonl Urn aimlyitor from nilBluninK, 
flpurlouB BlRiml outiwt flhoold lx: at loftBt.20 dlJ \ 
holow Mm doBlrod froquuncy. 



, ’ ' ) Marl Inti I 

' I 

Mii^Pi^NL’Y H'rAmi:.iTY. ’ f \ 

I I "00. 0/ nliinf uniiorltinf-'H h) Mill Innhti ainl il'iitrliinp 
Ilf Mm ni,d«!'ork mirtlyi*.iii' iiru Hit). inllJniUmM »m fr*i- 
qlimnty Bliihlllly mid nViiy . n| ntlimiip*/ of lVi»i|imiiiiyi 
^ Anionir Mmntikira ,1’iiBldihir VM'.iiiiiI Nlimmiitiiiiltly to 
rmllnlml lnlnrftiri/m!|i, pownl* Him oirndtimnditiiliMv 
fui'miun, iinil pownr Him IriinHliiMlB. , . ' 

l-OO, ■ 

l -iilT'. Mv.iipl Blipiill BoiirmiH Hliohld liiivi* unllhrm 
, tnnlnii rMn mid liwonnlim Hnm MliM Iti vnrlahlnl'mlwtMHi 
<1)1)1X11 II) and lOlOMIIt*. jiiir inliliBuiiond. ME hlAnhInii 
Bliould not Im ifoud k\l ordor lo loioii lliiMmlwnrK 



uinxil ll) and 1 01). 



»niilyr,nr In pliUHi) limk diirinir ralrmm. An mklliinnnr 
y. Iinpnrlmil roqnlionmitl In u pimmi’linlwiimi /iwoopB, 
TImrn nlnxild J)i* nh IouhI ii ii nillHpminnd piniBn u( 

' llm Biiirl frmpmimy priAr lo miali Bwonp in ordifr 
^ In allow’ Tim imiwiirk mitilyif.Mr' In Innk inillally 

•'*00, PJW'fQ'MENPV- 

l-iil), Eor ftiHlmU nwnpt-froipmimy nmimnron »iii)i, 

. Mm,.ttjipml urairmi hlpxild hJiiilBtiti vollaipipropnrHmnil 
U) ixil|)Ul fraquHiidy. Tlila volhiKi) nhaiijni) Mm uii(- ’ 
|Wor« iiniilp««r to; I rank ul Kh IHhIiuhI, ralo, and ih 
parMcoliifly Impoylmu for down-awiionliin and i»r 
BWMupJiiit wldiir frinpimmy runipiH Mm|il)nwiu nnirknd 
. nn Mm EflEQ llANOE (QHe) Bo^oliir. lljiqiilrmtmnlB 
i for Mm. voHmfo 'iiim poNllIvi: iMiirlty. iind rminu nl 
41) voUh por fnppmimy oulavn vAMi flm lowmii volinjiif 
i!orr««pointlnn ;1o llm IoWobI *i-(iijimimy, Mowli'll- 
; Packard (U){)> i,ind liiJdi)* Borlon 'dwirnp Oumilalorn 
hirhlBl) friiquuii'/iyM itlulnd ,Vollii«o Dial iH»dap(iihk> lor 
j UHh wIMi Mm iml.workTiimlyxur. Sun'IOiraiirapli I - 71 
f fol'dBUillH, ; . - . 

170. ADAI»T|NO HeWLeTT. PACKARD 

8WE£ft/)SCILLATORS non USE 

WITH THE NETWOpK ANALYZER 

1-71. SWr-iEP IIEFEHENCE OUTPUT mviDEIlH. 

’ *f"" * * " * 'f ^ 

1-72, ItcwlBlI-Pmikiird 000- and I)IL0I)-N»rlitia .Swimp 
OBcilliUorB Aji'DIbIi a -vnllaim propoi'Uoiiul In ntiiiaii 
froqummy llial |b j-dquii-ed hy Urn Model li-llOA lor 
fjiB| Bwopt-froqueney ineaBUrontonltj. WUli 000-aoi ieu 
OflelllalprB, ll Blnipli) roBlallvt* divider la reqnDi'il 
lo reduce Ihe voHaipi ranne in Uml reqiilj-iuf hy iii, 
Model II410A. Th'la divider cun In? pei'minmiiMy )it- 
ahillad In Um oacHliitijr or uaud uxkO'nully. HPIIOOD- 
aerlea OacIlluloj-uMiuve Ixiillrln dimdpra, l*jl llm 
VBluea (5f roalalmice ahuuld Im elinfcked. Tlihi elieoK 
l« o.apeclaUy.’^Importiinl fAr nBelHalj)) )/Miiit do. ni,,t. 
liover atandardMi-eqiiency riinuca. The deiuil/i ol 
Wly.lnu: und resiHlance viMuuh for Inlunial and ex- 
loi'iril dlvldera lo Im ujjert wlUi OOO-aeiTea oaelHuloi rt ‘ 
and corl-ecl vulnea lor ,Mie inlej-iml re«itxU)i*« m 
UOOO-Borloa OaeMlalo)-a tire «lVe» IntTalilea l-U 
and 1-7. * ^ V ; . .r 

* * ' * * 

1-74. Low-piiaa or hiuidpaBa flUera' aiuxild hd! cott- 
iieclfld ifi tile , HE nulpuT of (iOO- and IHJ0O-aerm« 

> tiweup OacMliilora, lo ellinliiali; dm' poaalliUlty ol ■ * 
.'Jiarnionlea Interfei'ini; will) nieaaortupente, ' , 
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mSLlX nLTI3Ji» 

r' A 



I -7I1. A 'Himplw, 1 ‘iujlly ln«ia^«»i nUur fm* Mm IIWO 
Mjlm jmllK 'clci.’iill lif ull DflO/imil llODO-aoj-loH Bwuuu 
OttL'lfltUorti ipiprovtfB LrucutiU ulahlllly f«r swopl- 
frmjmxtcy muarfun'iiiifiilB. /Oim nitbr kU, IIP Stock 
Niimhcji* OUdOO-HOaO, IB 8iil,pP<-’<l wUli L'ttcli IHIOA 
liiulninumt. / \ 



MoUi Miiy BlitiMl of Hovm-a HlruBB So an imJioattop 
of MWBli ImiiiUKlB •111 liimsit. If Urn limli-umoiit 
appaoivB limlmiittBod, clmcif for uU Buppllod acoua- ' 
Borind, Mwii porform (|ia oluctrlciil chuck (para- 1 
Bi'iiph ,i-in)> 



I -77. PpWISHvLII^K 

r. 






I •.711. All. oKturiiul rrildr eotinuclud lu bucIoh with Urn 
uc iKiworcipilolB l•MommulHlnd foruU Bwoup Osclllii- ' 
lorn In ruilirtiQ Hiiyi'uplIhUUy to jwwer lino cotidoulod 
.ihlorlo/uncu thnLycim cunau |^ru<iueiicy iiindijlul|qii on 
llio ijp output. / , ' - i 

. ' ' ' 

1-79, INiriAt MECHANICAL (NjSPECTION .* 

. 7 » 

I 'llOl If o^rnul dapiBBU to Uid ahtppliiB caKon la 
ijvldunl, iiBR 'llm carrlur'a oijonl to Iw prudoiil wimii 
llm ’toaP-i^iiunl In finpsickud. Chuck Iho Imitruinont 
tor oRUininl dainu)}u Bi^ch an lirukon oontrolu or 
conTiocl^H, and doiilfl or u|irttlchoB tjn- the paimj 
Hurtii*^ IX dama|;c In uvidont, rofor to PiiriiBrapli 
1 -IIJ idr rocjinimondud ahilm prdondnro diid .ru- ‘ . 
piickimlMir Information, If the ahlppMiit 'cartflu In., 
md /jiimanuJl, clmCk/'tIm dUBhlonlng malo.rlol- uiUl 



1, IfiJITIAL ELECTRICAL IhisP.ECTibN; 

■ >/ “• 

I I ’ 

2. Chuck Mie o.loctrlcal i)urfor'inuinlo‘\of tlio imi- 
fk aniilyxor an noon on poasihlo iifLor Vouolpt by 
'formliiB Urn CaUhratlon Toat (FIguro 2<tl). • Tho 



1-B3. CLAIMS. 



1 ■ ' , 

I -IH. If pliynlcal damngo la uvidont, or If Uio Inalni- 
iiiotit dooa not moot apoclflcatlona whon rdcolvudj 
notify tlio carrier and the noorcal HowlolU Packard 
SuluaVnd Service Office. (Boo Uatutroar of nmunal.) 
The Salon and Service Office will arranfeo for repair 
dr roplocomenl wUhout waiting for aotllomeht. of a 
clftlpi with the carrier, v 












i'l. 



- I 



f-U2. Chock IfiB o.loctrlcal porfor'inuii(jd\of Uio net- 
work 

porfoi — — V' , 

Cdllbratlort 'Tuot procedure comparea Htu, ol , 
porfoiinanco to Uie- apoclflcallona of TUplo l-l. 
7'llla toaUa'alao aulLahle for Incoming qualliy control 
lifhpqctlon. If Uio network. aimly*er poon not pprforni 
wlUiln. tho apeclflcatlona* when received, refer 'to 
Paragraph 1-HII for rocomiiioiided claim pr^obodure 
and Paragraph l-OB for repackaging lhf<jirinatlon. • 
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, Moili'lii |l’IIOA/|)<tllA 



. Tiihlif 1-7, Httfoi oniri) VoKhijij I roiii (ilMI-mn'tt'H fiwiuf|| pifi;ll|tili)i'rt 

*■* * ' ‘ 

j ^ 7 g. — — 

m>fiin?m!» tmljiut v»Iliitifl'h-om llm Ii.» aihi’nuitih'lTs^ym^ 

IMIOA (11(11 i:t)u«ki.il Hu? ujinnStic® viill«|ji) lint vnllrtiU) Itniw'iii’XM'l 

J • iibtl oKli'riml oiMntnrniil v»|lniAMllvlifoiMihiiwii iiijlit, ' 1, ' ' 

' '' . . ■ / /•> _• ’ . 
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Jvtt^ilulN IH IOA/,ll<l) iA 



‘ ' • •/, . \ WyilulM IHIOA/,(MHA 

,. . ■ / . i ' •• i ' 

1-nll. REPACKAOINO port PHIPMKNT. . IHIOA for oim'riiUoii, 

\ Uft*U/IO voU^IjwHoIi Ml) Uml Dm iiumlwr 

I, -III); UHINO pHiaiJ^Ji\|j pAP IC ApiN O i * . lo Ihu tiviillo))l» 

f " ,.*■ r Ri»u f'i9« 'jf ruU 

TIhi'«i»hii) «i?ii'ljfjlii»ri'fl iiiwr inHwIiU Aiwub mhoultl Iw u»mJ, Howli|tl-Pt>nknnl 

ludory |iiit.'itii|{l(iil iitin l)A oblnlnuilU|r(.iiiKl)’t|tu R()vv)|ilH-''' »li>uk iniMiliura >fiir IjiuNo niuuH urn* irlvtm ,tiiuliir 
IMi'lliinl oflliiMii llritiiil ni; lliii I'hnr of IliiM lunniml. ' Pi In iJioTublu o( RupltiumtUlo Piirbi. ' 

IfillLti Mnllul l)>ll.UA' nr Moili*HI41 lA In 1‘i^lili’iiiti)')" f ' . * ■* 



l-DUr To lirnptiri) lliu Miiiliil, II’IIQA for uimriiUoii, 
^ , ponirtoii.lliu lin*U/iU voU^.liwHnli no Uiiil Dm iiumIxM' 
HlVIiir/boi'roNimmiH lu Ihu tiviillo))l» 



KiuMiry iitin o<i oounnuiiu|r(.i*iin)i|iu iiuwniii-ij-" imjiuh iiuj 

l>»i!|liinl oflliiMii llritiiil nl llm rhnr of lliiu lunniml, ' Pi In iJiu'^l 

)f< llw M()ilu) IH).0A or Moijul IMII,^ IN lj<iln){ j'f^lJlrimiir’ . ; ^ . 

lo'llrwliiiUPiuikurii, for Murvlulnifi alli(i!|| a liiy'ih- I, 
iliimliii)) lliu lyim of Nurvluu i‘uii)ilruiJ. ruhln) r ‘ • . 

iimiii)! iinii ftill tnirlal ^uniiiiiir. Aluo'^il'k J ’ - 



lliu iy|iu oi Nurviuu i‘uii)iiruo. runii'i) , 

’ iiioiiul immhkr, uinl hill tnirlnl ^Oiinniir. AI» 9 ^i$^i)!'k 
l|i!i tioiituiiiur KlfAOIMi) Ij) titnniru miriihii iji|i'iililh|^t, 
In, liny norruupoinlunuut I'ufor, in Uiu )i Hlniniuiitliy 
iiioilul (ininhur iiiiil AjII ourlnl npinl)»r> < > 

I-Dii. UWyq PTIIISimcKAPlJ^ ';-fi 

« l-lin., .’j’tm fbllo^lniriiijniM^itkb bIiohIiI Iw 

iHod wiiuii rup»ul(liiiliiif will) uoiuujuriui^ily avnllnhlu 
muiurliillij ^ L, - , 

t^l,Wrup llm liiBtninmnl In liiiavy piiplir orVP'uUu, 

' (If iflilpplnii: l6 a ILfiwIuU-Pnuluiril uiirviili) offluii or 
uontur, iilliu’lt^i tuH IntlluuUnii Ihu Ijfpu of uurviuo 
rt-'ipilrui), Itm ^irn luJilrumi, inodul iiiiiphur^ nlid hill 
tturiiil imhilmii.) / • , ‘I • • - 

IiI^ Uho II airoifli^ uhlpplnif in'inUlnur, . A ilouhlo- ‘ 
w II tl\ carton i»<(do ‘■pf illlO poirnd loul malurinl l» 
vInimjiWii, / ) 

. c, Unit uiuMipi Nhook-uhsorhliif ntaluilal (9<-lo >l> 
Inl-’h lny<M aroiinil ull 'Nldun of thu Inutrnmunt lo 
" provide yRrjn uuahloii and pruvuiil luovuitmul limldu 
thu uonliillWr. Protlicl Uio control |Winjl wllh,«Bi*d- 
' hoary , \ ' - * ” . ' ' ‘ ' 

y dual llm aippplhit cryilulnur Hucnruly, and inlii-k 
' iyi‘''RAC]Il.ili; to DHinip cimiful handling, 

y u. In any uofS'iiponduimu r<>for h) llm Inutrninunt' 

/ hy nipdul nomhulviuid (Uil^rliil iiulnhur, . \ 



‘ ,• CAUTION 



, IM 

To .avoid dniutigu Ip llih InulnitiiMnlf'^aut 
lii# l 1(1 -Sill) Hwlloli' lo thu lino voihidu 
lo b(i irniid Iwforu jiommatlnjt 1% pi»wSf. 
cl'ihlo, . ' * ' ' 



§ j -Oil.; pi^vViyiCAiiLn.''' 



'i. 



l %U7‘ pl'otuctropurallnit puraonnul, lliu National 
^topKriual Muiiiifaclufura' Auuoulallon (NISMA) mi- 
ooni’i^ulii ytlint in(it)iinmnr |)uimln and cnhlnutu Im 
■grikmil^^. Aucordihgly, Urn Motlol IHIO^A la uiiulppud 
wiUi''iu'ffwoo-condii(H^ pdwur cablo which, vdmn 
ptpgguifi;ii^) Ah npproprhiUi rucupUclu, groniida paiml 
nod cablitnl. Thu offaut |iln of Die ihruo-pcong 
^~iP)nn'uuldr,|A,tlm |{rQundlii|r pin, t 

/ •-' 

I -01).,. Wtiuii opuruling llm Modal 114 lUA fi‘ohi u two- 
cunlaijt iMlIul, Dm proUictlng fuaiuro may im pro- 
aurvud by ualnii U\ruorhn)ng to two-prong atJbipLur 
(IIP ^'tijck.No. 120|2004l)) and connucUng Uio'gruon 
Wlru of‘thu ndaplar lo'ground; 



nuhibur, 



1-DO. PnEPARATfOh^Vf^ ‘ ‘ 

I'-oi. mw 3 n.ROTii! 3 M 5 |?M ' • 

l-p2, Thu Modul.t)4IUA- OdlLAco^ibbiuUonraoulrua 
u jiowur aonreo of US or 230 volla ac ilO%, SOTo 
DO lie, aliiglu phuau, that can ouiiply approx! mala I y 
00 walla wimn Dm Modal II41.3A li|aap-anin Indfealur 
pluit-hi la,.tiiatutlQd, approxlmutuly lOQ wulla'wlmii 
lliu .-^i)diil«.i)414A Polar Oiaplay plug-in, la hiulallod, 



bdJO. JElNCi; 01 ^|!)W .0 

r 1-100. Thu Modul II41.0A iiBbliiullma p)aa(]c fuutunda I 
Toldnway till utaiid fur cunvunlunco hibuhqhopurutKohx 
Thu alanci Incllnua ,thu Inalrumuiit unoujth lo muku Urn 
piinul fonturoa uauy to boo. Tliu plnatlo foot provide 
claarunoti for air 'olrciilallun and muka Uio Modul ' 
0410A aolf-nllgnlng w(mn alnukod on pUiur liowlcll- ' 
Packard hill rack- width inodulur Inali-umunla. ’ ' 'N. 



1*101. RACK MOUNTir/o . . ” 

. ■ : . * • * ^ 
l -fo2, ifr^Vrailbn for rack-mixintlng la llliialralud ’ 
lA Flguru L-D. Alt nuuuaaary.liardvW'U la conlalnud 
Tn~4hp aUPpUud' ruck-mounting kit (IIP Stock No. ' 
COOO^T70)i^ • ,l' , , , 



wlwn Urn Modal IJ413A P|aap-anln Indfcalor ‘ 1-103. C ONNI SCTINO THI^ MOl3n; U.44nA. / ^ , 
j,.lnutallod, approxlmutoly lOD walla Iwlwii * ‘ , ■, 

I. MHA,Poli.r „lu»-to, U taUlloJ. ; . M,td.| .0,UA to U,o Moilol 

V- • •ftdl'OAt ( . . / , 



I-n.1. ytjl!:i.|S CTINq ,Ub- OH 29Q .VOI.TOP1SR ATION.' 

1-04. A two-pdaillon alldu awttch onUiu roarpanulor 
Ihu Modul 3410A pnrmlta opuratlon Jroin alt|mr a .• 
1 10- or 230-volt power anircu. Thu mjinhur allowing ’ 
o*n thu awilch alldur IndUnitaa tho^vmlngu for,wliich 
thu inalrunicijl la connuctud. Thu”* cprl'ucl l.ihu ^Aiuu 
rating fdr uaulf Uinl vollugu la nmrkod noxi to thu 
a witch. \ .. ' 



u. nut tim, Modul 04*10 A, UNJi! lo off '(i»iah-lxilton 
not lli^titad). , ‘I ... 

b. Hold tJiu Mi)du,l “D411A caolu connoctor ao Uial 
tiu),. Imild of luc Hcruw In Dm uoniiuclior body upLura 
llw aloi. In Uw lop of thu Modul 041OA.INPUT tfon- 
nuctoi* and ’jjuah Um couWolora Hrmly. togoUmr, 

; u,' Tlghtun Uio coupling ring aocuroly. 



j 
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^HACK-MOy^rWO"" 

•',- riiANOE ' 

• lip 8ora-ortiinnr/ 



DETAININO SCREWS 
D-ae X 7/16 IN 
hp 2610- 003D 



I’EABiic rnov 

lip ttOrtO-0767 




DAO^-MOUNriNa 
PLANUE ‘ I 
hp ao20-anoi(!H 



INSTRUCTIONS 

1,^ REf/JlVlL Tlur ^6TANb, 'tniASTid' PECt, 
AND TRIM SrillBS.’ 

2 AfTACH PILLED SPHID AND RACK ' 
AlOgNTlNQ PLANtifeS, KEEI'lIJO LADdE 
NOrCH ON FLAN0E6 TO INSniyiiefTT^ 
' IIOVTOM ‘ 



Kljiure J -6, llaok-MouiUlHg Kil ritBlulimioii 




V 



1 






fh 



• I . '*■' 

' Ji 

Hi>i'Unii I I 

I 

' I 

J-ion; itjHTAM/iiyq.A *i);hi»|vAy uNrr. 

l-ion, To u pluK-lii illapliiy unit! * 

II, Huf Moilul fl-JlOA lANlS MWltoli to off (pilBli- 
IjiiMoii not lliilitiiil), 

I 

. I), Pl'lMH llown Dll lll« OXil'IlUlDI'-l'UUltllDi' lOVOI' 
liituh iiluJ tiwliiit till} liivnr ontwiinl to tin iiiauliiMituul 

HlOll, ‘ ' 

<!.• Ibmt (lilt r«iii‘ fitdt of Um iilopltty imU on Uiu 
Imttoiii oi' till) nlUK'iii uumpaKmniit, tlinii uhili) lliu 
|)lii|t>lit towiu'tl,?,llio l)«uk uf Hid oonipuiimuiit until 
Hid oKlriiutoi'-TMiiiilDai’ lovul' ttUu'lu to iiiovu. 

il. Pivot tliu axtraatin'-iDtiUnur luvor linoli to Us 
DtoHDd mill tatoliQil pottlUoii. All iiDOOHmiry itlQuli'laal 
uMmiioclloiiH l)olWDDii tlio illBpltty unl|t npcl ModDriHlOA 
ni‘D mnilD uiitomntltially. 



MoilDlii I)440A/II^IIA 
It. Do nut ntlDnipt to I'Himlr duiiIjiuIh. 



'll. Do not I'u-iiMu uonUnla. 

t * 

CAUTION ' ’ 

• ^ 

Inwnrd pi'UHmii'D or IW1 h1Iii|{ furDu 
iippllDd to thu IniiDr ijimdndor Dim 
roitdur tliii ModDllMllAino|)DrnUvQ> 



/ 



I'lM, ))DmiUNO of till) iiOovu DoiiDldarnUoim, udjiiimt 
rumoviil aliodld not Iw utlainplod wKli ordliiaiiyjimid 
toolH. Only Did .llowloU-Pimkiird nuir-poNUIonliiff, 
iiypodiirmlu-nollmt QonUiui uxtrimtor tool (dldok No. 
J)0i)0-02Ua)' Hlioiild \ya imud, Thin tool oxurUi no 
iipproolttblo Inwiird pros^rDt'A*"* lwialln« foruo 
on Did tnnur uonduclor.a.ln»ll'm<ilonD fur romovlns 
DmitnuUi lU'D Huppllud wltlftliD tool. ' I 



M07. CARE OF INPUT CONNECTORS.' 

■ '-N 

I-IOIJ. ItP Dlifimlx «ro ooup^od into Uio Modal (141 lA 
tlirouBli QO-otim, 7-mm Amphanol APC-7 coaxial 
itonfiuclora. TItoaa coimDClura lOluiuld l)u liiindlod 
wui) purtlculur cara for two ^iintn rcuHonm (1) 
continully Uironuli APC-^ eonnoctora la olilalnad by 
cnd-to-obd coiitncl of tno Ipnar and oular coiiduc- 
toraj conaoquantly, Ilia oloctrlcal pqrformaijjgo pf tlia, 
ituiinoctor la liirffoly dopondont upon Uio condition of 
tlioao oxpiiaad aurfiicoa, and (2) tlio critical con* 
(acllit|{ aiii'facoB aro i^lracUy attached to tha vital 
frnipmncy convorlar' unlta Inaldc thu Modal 11411 A 
mid arc not aapnvalaly rapliicuubla. 



1 00,. Iinporlmit recoimnbndatlona for thn liandlliiK 
caro of tlia IniHil caniiactura.ara glvaii In ^lipiro 
, 7'ha part of an input connoctur Uiat la moat 
ily to 1)0 damagad la Uio Innor conductor cmiUict. 
CD ft prolrudoa allghtty liayond tlio piano of oloc* 
lal contact, any wiping action of ono connoctor 
oaa the utijor can diiiungo Uiu conUict oliougli to 
ao g dl ajyntliiultv. Tho Hah of Uila kind of 
Hugo can /1)!8 tnlnlnilBod by .alwaya liuvhig "Uio 
pitng alcovoa. on tho Modal 0411 A connoctora 
y o)daiid<?d. 

■ ■ 

\4\<i, contact replacement . ; 

( 1 "111. Itaplucom'ont lunar conductor cbnlncla aro 
avallubln from Ho wlatt-Packard {Stock Nunil)or 1280- 
0007), and from Amphonol flF Dlvlaloil, Danliury,' 
Connocllcut (Part Numl)or 131-120), 

1-112, Tlic’folfowlng lini>ortant prccoulloua apply to 
tha rcplaccinunl of lunar cdnduclor contocta; 

' a. 1)0 nol apply nioro Ilian alight liiwurdProaauro to 
tha liiiiur conductor. ‘A 

I). Do. nol apply ANY'twIallng forco to Uw Innor. 
cbndijclui'. ' : ' ' 

Ml 



1-114, No tool la ruqul'l*od for Inabillhig u raplauo- 
niuiit contact, liiaart t)|o conbict goiiUy by Itnnd'. 
applying only pn'ougli tiWard proaauro to anap It 
‘ Into plnco. Thun chuck for proiior Inatnllatlop by 
Inapacting tho contact for uvon apachig of lia fimr 
apgmuiita, Alao, liiat for normal aprhig action by 
npuiying light .Inward 'proaauro agalna)/Uto ond of 
Urn oontiiot wlUi a po/mtl oraaor. Ai/^io proaauro 
la roluoaud tho aprlhg aotluii of tha contact aliould 
cauBu It to movu ixitwurd. If not, tho conUict la 
dufcctlvu nnd.ahqiild l^ il'cplaoad. 



■V 



I - H 8 . COUPU NO MISCHANlSMg. 



I-IIO, Tho coupling inoclianiam hicludoa Uio coupling 
nut and Uio two-ploco coupling aloovo aaadiiibly ahowji 
in FIguro l-fl. Doth of thoao parla can 1w roplacod 
wlUioui accoda to Uio Inaldo uf tho Mudol 041 lA, and 
wlUiout db 9 turbliig olUior of Uiu conduclora. A apodal 
apaiinor wronoh, IIP Block Nunibor 8000-0237, -la 
raqulrod, Tlpa wronch la 'inoludqd In Accoaaory 
Kit. 115I17A and APC-7 Connoctor Tool Kit IIBO.IA. 



1-117. To roiiiovu a, coupling mocliniilain: 

t ■ . 

a. ‘ iqilly extund Uw coupling alouvo to •provlda 

,0 golda for Uw apunnc|' j^nch, * ' 

b. Align Uw' wronch ao bpUi pega , ungage Uw * 
holoa. in Uw end of Uw coupling iloovo aaaumbly. 

« I 

c. Pruaabig Uw wruncli firmly aKahia|lhocontwclor, 

unacrow Uw aloevo aaaambly by tunimg Uw wonch • 
countorclockwlao, ’ ' 



1 -1 18, Wl|on Inatalltng u coupling nwchaillam, aot Uw 
coupling nut. in placu on Uio coniwctor flrat, Uwn 
Uircad on itw coupling alouva aaaumbly and tigiitun It 
firmly wiUi Uw apamwr wrench. (Kxtcndlng Uw 
coupling aluevu pulpa to keep Uw[Hpannur In poaltion 
during Uw final tightening.) 



.1 




'A': 

f * 



COUPLINO NUT 



SUPPORT// 



U6I*: 

To ConnoL’l: 

1. OW oiffl ootinoUlori rolntot (liu coupUiiR oloovo 

by (uritlfiic UtQ caupliiiK put oauiitorclookyiau / 
until lilt) nlofivu and nut dlaelipRO. > ' 

% On Uto olhur coimoutor, lUlly /sxland Uic coup-’ 

UiiR Blonvo by blT'iibiu tlio dobpllng nut. /lock- 
wluo. 'To ol^(llRo oouplliig Hlubvt) uiid couplIitK 
nut wlion llio aloovo Is Kilty ralniQtod, proau 
back llKlitly on tlio nut while (urmhi; Unlock- . 

• wine. 

3> • L’ush (lie coimoctora firmly IokoUici*,' and itiroud 
Die GouplInK mil of Uio connector with re- 
tracted aloo.ye over the extended aledve. Leave 
Die other coupling nut In the origlmili,poeillun; 
cloaing.tho'gnp lietwccn coupling tWid teiloa to 
looaon the electrical connection. , i> 

■V ' 

To Dla connect: 

1. Looapn liio coupling nut of tlie connector atiow- 
Ing tlio wider gold band. 



CAIU3 !• 

I ■ * * ' 

i, Keep conUicilng aurfacea ainoolii >\hd cletin. 
I Irreguiarlttea and. foreign pnrtlclua cun dc- 
I , grade etectrlcnl performance., 




; • WIDER 

■f QAND 

i. IMPORl’ANT: Port the coimectora cnreibliv 
to prevent atriking the Inner conductor coli- 
tact, / ■ 







COUPLING SLEEVE 



CONTACTING 

SERFACEB 



2. Protect the cojitucting burfncea ^|icii the oii|- 

neclor la not .In uae by leavlnia lile^ cii.iyptlng 
alocve extended. . . 1 ‘ ‘ 

* * • ' m 

3. Uae l^ntlcaa imiterlul and/or firm-brlatled 

bruah auch aa touth bruah for denning. If u 
donning fluid la needed uae laoprupyl alcohol.. 
IMPORTANT; iJo not uau’uruinatlc or cldorl- 
nato'd hydrocarbona, ealera/etheru, icrpenea, 
hlglier alcoiiola, kctonca, or cther-alcohola 
auch na benzene, toluene, biri)entine, dloxnnnu, 
gaaolino, celloantve ucelnle, or carbon tbtrn- 
chlorido. Keep ex)iuaurc of Uio conimdura 
parta to both tite cleaning fluid and lla vapnra 
ua brief aa poaalbte. ' ’ I 



•• Figure 1-0. APC-7 Conncctura 
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( 



% 









Kui’ili^n I ' •' 

^ ■ ;" ■ ■ ■ . A • 

.MIO. POWER .SWITCH LAMP” 

REPLACEMENT- f' 

■ ' ’ ’ . . ■/ 

l-.tao. Til'll liiniii liiMHud iit-UiD lloV/ISiyavyittili iniiiii- 
iHiUoi) indluutuH .tliiil Uim iiowm- |u , ii|)p|iud Id Umi 
M odiil IMIOA.. To i-u|)lai!u tliu Inittp« uil^uruw IU» 
i‘i)tiUiiiii|{ I'liiff imtu* till) fi'oiil piinul, null .Dili Jho 
(lutililMUDii, nnd I'uiiiovu llui lump. Thu HP Stodk 
Nuiitbur fDi- a i-upliicu;i|oiit lump In Uutud* uiidui- 
OiH III 11)11 'Unlilu Df nui)luuuul))u Pui-ia. ' : . 

Mgi: instruments covered dy V 

MANUAL. 

*• < ' 

I 

I -122. Kiich Model IHlO/Vnml Mpdol IHIIA uiirrlnB tt 
itt'D-HucUoii Mortal miiiibor; Tlio Iwo souUoiih uro 
HcpiiriUod liy oltlior mliyiilioiloraloltur, Thu miinliorfl 
III llio rirnl Hm:llo,ii lirU aproflM. .,Tlio doiilonlM of llila 
niamiul apply dli'd'istly (rfllw^MoilolB IHIOA uiul 114 llA 
wlitch liavd tlio piiino H<jvialimml)orpri>nx(uo)a»HMli!d 
aftor SliimALB PIUJFlXI^l) All HlullUo |>u«u. ■ 



Mo?tiili; 114 tOA/ll4llA 



, l-l!l!i,Htuvl»luiiii ruipili-od to ndiipl llilu n|iimiiil to 
. otliui- Niii'lal mimliur pruflxua aro kIvoii hi ii yullow 
' Miimiiil Clmii|(uM liiMorl Hiippllod wKli tliu mniiuiil. 

. 'Fjir liiroj-miitloiv tiDiiuonilnip Murlul mimhor prnflx(}M 
iinl ij^lud oil till) iMIu puj{o or lit an Inuurl, aoiihiul 
llio iiunronl ]{awlutt'»PncKai-d oinco llulod nl lliu i-uiir 
of IlilM mniuiiil, , , 

M24. WARRANTY, ^ 

1-125, Turinit of.lltu wurriimy oii'Hiu I14I0A luid all 
' Huppllod aouiiMMOi'loM lU't) dUHurlliud rn UiO wan-uiilynii 
llio fi-Diil uoynr of llilij manual. For any addlUonal 
Inforinutiuii ouimorn'liitit warranty, oontaul llli^ nnaruHt> 
HuwloU' Packard noU officu.llslud at llio riiar of HiIm 
manual, ‘ ‘ ‘ 

M20, OPERATORS QUICK-CHECK * 

procedure, • 

1-127, Thu followinit procuduro cliockM. tlio uvnrall 
funclluiial opuralloii of iho I1410A and 5411A NyaUmv, 

, but dooM nut chock catlbrutiun. 




% Figure 1-7.' Teot Setup For OporalorH Quick Check 




iMIlA 

f * 

• » 

II. t'i|iil|immil nil lilniwn III ri||iini 1-7, • 

* * \ ' 
li. Kiil II I (I Dll I fiiiiM'i!i) liir KtiiKlit-lriti|iit.<iiry CW 
M|Ii>I'iiMihi, liny H'i>i)iHmi>y Inmi ||() MIIk Ui ISi.'l UIIk, 

r 

« ^ 

r. Kul.lliu IM |0A KltHQ. ItANUI^ iiwlli’li liiii|)iitillti)ii 
Hull liii'liiilini till} ntitmil luiiimi rrm|iiminy, 

il, Bui IHIOA BWIJKI* BTAlliUTV i’()iillt)l lu CW 
iluiiml |)iiHllti)ii, 



) ' ■ 

u, Blihviy liii'i'uiiHu liliimil iiimri’U pmviN' mil II Hu* 

ll-IHIA ni>:i‘ CHANNI!;i. UCVKI. Iiimur liiilirtiluh in 
Hut OI'IJHATI-; riiii«it, 

'(. Bui T13HT CIIANNIi:i. OAIN Inr.ii nimM'iilmil 
TI^IBT CHAN linllriillmi on lliu unullli)nri)|H>, 

III WHIilliL' iliiiil li'tii'K piu'IHiiiii'ii|iu m>( lor rlmpiiuil 
nioiJit, illniiliiy uliimiml A on (Im lop ol Ihu nmuim.uiiil 
I'MitniiMl II ntlliu Imtiiini, AiI)iihI IHIOA I'llABH 
VlilHNINM uiillli'iil lliroiiiili II 'll nii)|;i.>, , (Jtiu ol lliu 
wiivuloi’iiin iilioiilit iiiovu Hiiioollily in n imHi>,iinliil 
lilruul loii on lliu Nmniii, ITIilii luillnilun llniMliu 
101 iOA IH plmmi louluul to lliu Inpiii ii|iuml^') 'i 








Motlulu a4i»A/lMllA 



I o / 

/ 

/ 

/ 

I 



Koillloit. 



SECTION II 

CAUDRATION TEST 



2-1. INTRODUCTION. ' / / 

2-2. TIilH hduUdii |)i'()vlilofi iilioohlliK 

imhbrtillon mid iiurfNi'mminl) of llm D'llOA Ntilwoi'k 
'AiuilymiiMMid iMlIA’ lliii'iii^mtn ri’iiqumiuy Qoiiviii'Iqi*, . 



OPERATINO precautions 

H'i'ATlC DlBCnAnqi? . Tlio HumjillMBdlDilbH In Ujo 
Q<U1A ,mny bo da'nmiiffd .by a d,ljjcl\air|io of alnllo 
.elocli'idlly. Mo;iioiilAi'IIy itiiiuiiii'Aivl/liliarl con- 



miobii'H iii'Uir hi nmUliiit uominullbii ii>>t)4llA Input 
i\jiin«cb)rH. „ * ,1* 

MAXI MUM lip P.OWI3R. Ml»Kl|num IIP Input iit 
■lRn7rMh)V«'duiMaBoo iu 00 mW. UK InVula 
iilwvtt ;-IOUiibi In'tlia toat c|iaiiiii]) iiml 'lOdlim In 
'IliaTfiforuiiGu clmnniil will cuuna dlnbirlion Ipjlit) 
041 JA pi’otimplirim' 0 . , ' 

V * 

MAONItTIC rnSLDB, Wbnn uhIiib lf4HA Polar 



blaplny pluB-ln. do nut pUco,,Uio. 0410A near a 
awaep (jcnnrntar nonbilnlnu u 13WO whlAt baa un 
unnliiutdod pnrmunnnt maonotjir (it« CUT will bo 
pnrmmumtly tmtpioUKGd, euilbliiK |H)or Iucuh. Ucp> 
iirnto IM I4A Imm nny miijpiutle noui-un by udliitniUM 
o| at leant two feet, , ' ' 



2-3. LINE VOLTAGE REQUIREMENTS. ’. 

2->4. DurbiB Uio OnltbraOoii tent, Uio network anniyeor 
muBt Im connoctod Ia a^^burcc of power wtdoli tP 00 to 
00 Its and ItO or230 Vaoi-IO'li. If tniuroo juiwer lb not, 
wlUiin lulorancii.* Uie potwork unnlyaur uliould Iw ' 
connaoted UifouKli u vhriable autp trannformor-to Itid 
ue power nource.* TIu linn volbige at Uio Input 'of 



Ibu IMIOA nliould thiin Ini udjun/nd to 110 or 2!i0 Van / 
iI0%. • , 

2.0, CALliltlATlON test/ 

B-ll. PIJRP^. . / i , 

B>7. Tliti proeudnrh in lyipirn nliuyM. llnl' 

1)4 lOA mid 114 LI A eulibriitlon/'TlilB proeudiire may bl> 
UBUil durltiK IniinnUiiB fiiBpiiiAioii, poriodli) nvu)uiitlom 
or nflor repair or nllipimunt. Tbe> lunin (bin b)i ’ 
parfoi*niid*wilbout iieeeBB /o ilie tnnti'uineiil bitiQ^'tor. 
tlia HpeulftctilluiiN of TtilJn 1-1 are Urn uallbruliblv 
Htmidnrdn. '/ , 

2-1);"' riBUru 2-B iB u ij/illlp'atlon teut rpou*rd> Tliln" 
may tie tumd during lliaAeBt' bi i‘neord the lo«) vnlunn . 
oliluinod. 'Tliin providtjA a imrimwinnl I’euunl.or Up) 
tent vuliinn for line III lulater^limi durlnn cqllbrti,ii<>n 
or^piirlodlc ovolu;il|oiii . ^ > 

2-0. If Uie ll4I0A-l)'ntA HynLaln fullp to meet miy of 
the oullbratton leBlnfmidii elruult ii)'iifti|nil'lon la not 
nuHpeoted, prucead| to llie apppi^iVlntb > ndjunlment 
^roeeduru In P4pn/0-ll. If n (^lieu|t,nuitfVinuiinn in 
HUBpeutedi .pei'mrin Iroubluulpnitlnli' proi:6duren In 
Uijotloii III. . / ' , * , ' 

/ - * 

2-LO, ‘ TISBT ISQujjJMISWT lUSQUlIl)!!)) . 

2-H. Tlie tenC^lnUnimmits iinduecenMorleHrequirnd • 
lb make Uie ‘cniybriitloii tent arb Rule^.lb Tubln 2-1, 
Teat Inali'jlHioiuu other, than tlie onea Haled ofin be^ 
uajo). pnjvlded /Uiolr porfornimioe oquiUapr eaei’edn^ 
tho.’C/-itli!a|' Spuejflcnllonn llnled. Ollfei'. Tent Unlin 
Hueb iip^IlP Mpilnl II74;LA. 074QA, or 1)7401) may he 
aubuUluled ron' n Trananitnaionoi' RnrinetlooTunl iJnil. 



M ■ » ' « m • ' 9 - IMP. MPM IMII • P VW I • ■iWt. |ipil I ip 1 1 . 

or230 VaQi-IO|). If ainiroe imwer la not , In Uienn leai/pi’oenduroa, llowei/er, power leveln.to 
led.' Uie ijolwork mintyr.ur aliould bo . ijje OdllAHarmonlji FretpieneyCniivorier nmat bo Uie 
juhIi a friable auto Iraiiaformor-to IM aam'o ;an when uainif llin Teal Unit nliown ln oin;|i Tenl. 
rce.* Tlie Itnn volbige at Uio Input of • aom./, . ,■ 



I'll bin 2-1. Ituco mill ended Teal Ipgulpinenl (Dliuol 1 of 3) - 



^ V, — — 

. fnalrumcait * . V! /drIUw'l fipplflcatlunn 



l^pial' 



Source 



Frubuoney Range!'’ 0. II to 12. d Oil/. . 
Output l^iwer; 26 mW Into 61)0 ' 
Aniplllude' Modulation; u(|u Are wave, 
360 10 1060 Hr. . ' " 



Hi)f//)minujided HP Model 

i ' * 



, V .32()OI3 't:iDinA 241A 
(0. II to 1,0 dllr) 
liOOOA'IiOOIA'll 
(llo2/]ltr) . 
lillllOA 3302A 1) . 

" (2 lo 4 Qllrl 

ll(lt)OA/ll0l)3A/l3 
14 to II. d Mr) 

HflOOA 31134 A /I) 

(in<) 12,4 Qll/I 
• IIOIlOA UnOOA 
(0, II bj^ dllr) 






._i 





Hi'i'lluii II 



Modifln IHI0A/n4M.A 



'I’tihlii a-l, U»i’iimmn(ii1iNt Titiil I' 






II 



IHliwH » nr 



Rul, 

Ni). 


•» . 

liiHlnmv|ml 


V "" "" — 

CrlllL'iil HpiinlllrolloMH • 

* ! , 


^ 

Itecnininelidt'tl HPriviodnl 


< 


Pnwiii* M*t(«r & ^ 
Tiirn'mlulnr Mnunl 

• 


• 

PriMpimiL'y ibmipti (). 1] In ia,>I (JIIk 
P owor Panitt)‘>. t (i in >10 iinpt, 

' lipitl'iimtml Acrip'iu!M ' 

Inpul ImptNluiiuut 00 olmiH . 

OWDi 1.30 inuKliuum 
Ooiiimdort A PC >7 


7 

43IC wllli 04711 It Old Idn II 
’HierinlHlor Moiini ‘ , 

9 * 

1 ‘ ' 

• 

i 


a 


AC Volt lu dor 

^ * 

» * ' ' '* 
'.I'u - 


Auuiinicy! i I'fi , ^ 

PjiiiKDI 000 pV to 10 VUMB / 

Mol nr Ot’ulni dll , / ' 

liipiil Impodunnu: II) ninipitpiiH 
PriMpioMoy: 371) Idir. / 

■ / 


4'00I3L 

400FL 

/ ■ . 


• 


• Dlrouliniml Couplm- 
1 ) 1 ' rilnUctl Lint) 


/ 

An*y frotpioJtdy In runu«t/ 0, II (o 
ia.4ailr. . ' 

'MIntinnin DIrncUVity; 30 dll 

I • • 


11741 A 
II743A 
770)1 
017A 


*. n 

c 


'Tnuiuinlai}|u)i or 
Uunoclloi) Tuat Unit 


No MuljHlIlulo nmy/l)o uuod 
’ / 

* / 


^ , 

1)74 OA ’ 

1)741 A 
. ,1)74 a A- 


. (( 

t 


DiinJ Trauo Oudllo- 
Hcopu \dlti lOiiK 
lOtl Prolinli 


VurtIciU Ampliriuri Dual Irnco \ 
llandwIdUi; 30 Mil% piliiiinOin 
*)lorlBonljil' Swoop Puioi 200 nn/cni 
uKpandoil U) 30 nn/nin 
Voriloni SonulUvlLy: 6 niV/oni 

’ '* T • 


— 1 ' ■ ' 

17tlA/l7llOA/l7l)OA 

140A/1402A/I423A 

1I)OA/IOO)A/.I021A’ 

ll|)A/in0IA/l,03IA ' 

* » 

1 ' ■ ' 

* » , 


V ' 
7 

« 


i - 

Wuvo AiinlyKor 

^ t 

•u' 


Froqtiunoy lliiiiuo; 370 Uiroiinh 200 lillit 
Sulurllvlty; niMldwIiUli liOloultdilu 
200 Hr mid 3000 11 j- ' \ 

Dyniunio llmi|p>; 70 (if) 

Mnlnr Sniilu; dll 


• 

3T0A 

nm , tt 

/ 
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a 
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•BWIlMdor 

•"y-: 

, •» r 


♦ ^ 

Input Impcdaneo! 2. OK lo 200K 
Input Frequency: 1000 Hr 
llaiiiie: 70 dl) In 10 dll Htcpii j 

ScnalUvllyt 1 pV for full scale / 

donootidli . /f 

Accui'aCyt t 0, 1 dU/lO/dll nlcp / j 


/ me, or IS 

1 ' ^ 

J 

9 

1 




■ 0 


Fr«qu«ncy Counlor v . 


, Trequoncy lUnii^i 0 to l^jyUllz / 


J " 

D24()L/D2IS3U 

V- 


10 


OryHjj^ Dolcclor 

« 

r 

1 * * ’ 

1 


Frequency lUnuo: pt'U lo 12,4 oHr’ 
Frequency UqB|)pnJlb: “i 1 dI3 ovoj'all 
■ swill 1,7 maxfiduni 'j / 

Coiincctpr: APfcT-7 ' j 


'■|)470A • 

( 



a-a 
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MuiIuIh IHI0AA4ltA 
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TtililM fl-1. |toi!oii)mtm<lin) T«ml li>|(il|mioiil (Hhool U of 3) 



Hof. 

No. 


liiHtnnnotil- 

: jL 


r-^ f- 

Crilical BpnoiricuUoiiN / 


■J 

Hocommoadoii IIP Model 

1 ! 


11 


y 

Vlu'lublu AHomintJor 
(Cullhnil»«l| 


AUimmilloiu .Dnnd QOi/ll / 

Inpul and Oiilpiil Impodhnuoi IHJfif 
tioinliml . : / 

CiiUhruUotH a| 00 dll Muttinq ruf- 
oreiiced fi'oin 0 dll uiHUnii / 
CnIihruUuu Aocuraoyi; 1 0..7 dii 
Ciillbraliuii Freqiietiuyt .l.OOliR 


:i04A calll>ra(<.«l liy 
SlnmlimlH Lalxiralory 

f ' : 

« 

/ A 

/ 

t 


. 12 * 


‘V. 

DC |}l|(ilnl Vollmolui* 
» ' 

1 

* 

m 


. Accurtiuyi 0.05% 

Input linpedniiee: 10 meplupo 
minimum 

.AulnmuUo Hantio Bolocliuni , raniru 
li) 150 V * , 


* 3440A wiUi 3442A Auto- 
- malic Hanue Belocl])r 
Plu(i-ln ► 

*' .11. 


13 


' Too 


00-olim udapler' too 
ConnoctorHt Type N Fo»mlo 


•/ — rrf' 

1250-OU40 

• t 


• 14 

• 


30-dll FlKod* 
AUcnuali)i' 


AUcnuaUom 30 dll iiumlnal 
1 Frteq'iirticy Hanijot .0,11 lb 12.4 Qllx 
S\^H! 1,3 nmximUm . 


• ■ 

0402A. Option 030 (Nolo 1) 


, in / 


'^lO-dll Fixed * 

AlUmualnr 
(2 -required) 


AttoiiuaUom 10 dli.nDiulnnl 
Frequency Hanuo! 0. 11 to 12.4 OH?, 
fiWHt 1. 25-, maid muni 


I1402A, Option 010 (Note t) 

t 

■ 


10 ■ 


Fixed Air Lino 

1 


QO-ohm, 20 cm air lino cxlcimluti ' 
wltli APC-7'conncctorti 


11D07A 
(Nolo 1 ) 


17 

« 


00-<oliin Lutid 


• 

60-olim tormlmiUon wlUi APC-7 
^ connector 


OODA 

• V 


*' 10 

\ 


Adapters ' 


' 50-olnn adaptor (APC-7 to male — 

typo N 


■"U526A - 

■ (Nolo 1) 


.7 


V- / 


, 00-olim adapter (APC-7 to female 
lyiio N) 


U624A .< 

(Nolo 1) 


10 


BIjort 


D0-4lim Hliort (APC-7 ooiuiCctor) 
* ^ 


• llBflOA 

(Nolo 2} ' ‘ 


20 ‘ 


Pliuoo-Qaiti Indlcuior 
Plu|{-lti for Q410A 

* * * i 


AHornate readout Inetend ol U413A 
' cim lw wave oijulyzer (HP .Model 
3 lOA or equlvaloiit)‘-cuiiiiccted to 
. 04 lOA TEST CHAN OUT port 


1)4 13 A Plmuo-Gnin'Iiulk’iilrV 
Plua-lii for 1)4 lOA 

V 


21 


V^orinble AliotiutUur 


AUonuatlont 0 to 00 dll 


350A and .7G5I1 or; 
3'!2A with two aulA'n 



NOTISfe: l; PjiK of HP n0fl7A Accoauory Kll, * 2 . FurnJal(Oi!l wllhiJT^IlA UT-fSA. 
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Hultdiiii II 



Moilulti n4l()A/l)411A 



1‘jwT 1 ni‘ijcmih'ioN and i»hcx?i?i)uius 



Auloimtilu 'Tiililltit 



}j. 



TKtlT DIS^Cm PTION ’ 

BiHti iif> Uilli&l <o;ii cuiulUloim iiml uliuolcu foi' phiitiR I'ol>K or tliu uyul vm. 
. ■ !h , , 



•TUST SI3TUP 



tlUNAl KOUMCE 
ItOMti ’IM OHI 



i>awi:ii wi iEM 
Ml> 41l(^ 



If 1)4 lUA 



>.M MMMaHlI f I I 




M -• I > ^ tv* ’ 



0 0 O; 



AI>C-T SllOllt ’ 
' l«l> H48BA 



J Tlirif MIS lull 

. umjf<t in' 1)4 ran 
. OPttQN II 







li) • [• . • J 



TBAfiSWUliltjtil on MtaCCOON . 
itirt uNir i • 

■ HP ar40A/ur4iA/er4iA ; 



USED UH IfP.UMlA All!) QTAKA 0HU> 



^10 mi AriENllAIWIf' 
HP P4V?J^r>^ • 



V 

« hMt Wt 

»m V 



, ‘ tiiACE 6scii.ujacot’E 
IP , HP inOA’ I 

' . AiiiJK 
: iirrS 






■* i 

rjiA»» fc • ■ / 

-ryJfS • ' 



EQUIPMENT; UemR,l, 2, B. 0, 10, aj»ilH),^1'u1)l« 2-1 . ' V 



PIIOCEJDUUE 



u; Connocl oquipmoiit a» shown in lost siclup tilwvo, -i 

Ij. CliE’cli Pittl lli'W viillHKO nl Input of U4 L0A Is US' or 23oV*>^ < * . . 

c, Set slipml sourc:ii for slnisJt'-fjWiufiniiy CW operttUon, iiny froquency- front 110 Railjt to 12.4 OH*. 



d. Gonnocl UiormlBlnr mount In trnmimlfinion dir i;^cctlon test mill HEFE^ENCE.-clianncI oultiut 
■ and udjuut sltptal sourco outinit )oVL>L';fflfr .*20 OHm power motor ’indication > • ' • , 

u. nisi;dnncct tliormtslor mount and rocoimoOt 10-dl3 altonuatnr to transmlnslomor rcncctlon 
lost milt. " ^ " / ’■ • . 

I ... ' 



f. Si|t;'Model fl4l'0A FHBQ lUNOfe switch tb'tt twslllonlhitin'cludos Uio slipial sourco froquoijcy. 

' . ‘ ’V ■. 

/ Stops'll Uirou|{}f T/lmlowlnt{, are por^formoil lo. ho , ^ 

curlafii tiial Uic 1)4 lt)A Is Indeed for 1)^1 si |{nal‘.in»/,^ 

, ■ iiolso. ratio laqfl widest dynamic raniieV-- -vt.'- . 



Flifuro 2-1. Callhralidn' Tost (Shoot 1 of 12) 










ModulH II4IUA/IH1IA 



TIS8T i)|!;hciuption and PIlOCISDUms 



I |(. Bb| Modol ll4J0 8Wl!:m>HTAm‘LITY liotilrol lu CAVYmHlIloit,’ 

(Com,) • . ' . N 

i% Mummdnrlly lurii off pow«r lo nl|{iuil tliiin lurn rtii jhiwoiv An indlmillon nii Him lUiP 

, CMANNISL IjISVISL inolnr In lliu OPI5HATIS Hlimild oijism', 

, ' 

I, Will! duul U'lion otiMllJi)un»t)i) anl frir nhoppml mndo, dlnpluy nlmiinnl A nii Him Inp of Him hiii mmii 
nnd Qlmiiiml 11 nl llin IwHuin, Adjual IHIOA PHABIC VpilNIPH iioiilmh diim of Hm wiiVMloniin 
nliiiuld movn amooHily In ii IwlBonUI dlroMlIon on Him miriHin, (Tlila IndluHlun Him ||im IH i»A 
la pimau looltud lo Hm. input alumili) 



BPICCIFICATION TISBTED • ' 

TI3BT CIIANNI5D NOISKi Uaa Hniii -711 dllm. . 



TKHT DE8CIUPT10N , 



Tim -30 dllm alipiiil td lliu TI,'|BT Intnil of Hm 84 1 lA la iiand to ant ii I'lifMi'MitMu iit Hu? 114 l!IA or 
Wnvo Aimlyimi*^^ jrim IlF ‘alipriH ni TICBT Inpul of 114 1 1 A In liiniilniilud, loavlnit only TISBT CHANNIil. 
nolao lo Iw nmimuf-ud ut Ifm II4I3A or Wnvu Ajmiywr, Nolan lovol of -711 dllm la 411 dll lowor Hmn ' 
Urn -30 dllm i nforoncM luvol. 40 flll of |(uln In nddud In Hm TICBT CIIANNICL GAIN coiilnil mid 
-D dU from Buro ruforaifro la Indlcnlud on Urn 114 13A or \Vnv«i AmilyRor, lolniinu 411 dll. 



TEST SETUP 



tlQNUL soi/liec 
no MM 4 OHl 



• V ■Mdamal • I 

• • <! 0 1) I— i— J 



KP Q4I0A Ml> IHUA 



Apc-r snooT 
. MPIIftOBA 

'^0 



.JJANSMlSStON 0« WaEtTlOa 

V rtsr uNir 
.^1 HP n7A,0A/BMIA/ilM*A 

■ ■ AurcnaATC usplav for o4i)A 
"used m MP-prA<A and sfaea oatr 



BO Oi«M 
LOAD 
HPtMOA 
CJO 




(®“ • • 







,• •] UmiiuI {«] 

— PUAt. til Act 

, » , » ^ OSOUJISCOl'l 

' ' HP t llOA 

' OUlB «liri t g 
' lllVOAAh .»r .) -i 

■i ^ 

♦ ' 

J, J i 



{O«r0 ATT^HUAYOn 






lAAVC ANAIt/tM** ' 

HP IlOA Mil SIBA 

tuij 

' « 0 

C ( t • • • 1;: 



I (KHl I) 

MMI 

' * 



EQUlPMltlNT t lloma l,3, fi,0, lO, 17, 10,20, Tiibic 2-1, AUcriiidM readout Inalead of 114 13A; 
Wttvo AiialyBOr, IIP OlOAor 312A. ' 



Figure 2-1, Calibration Timt (Slmcl 2 of 12) 



2-tl 



timiiiun II ' 



riiiHT DifiHcnn’TioN ANmi^iocicDume ' 



u 

(CiJMt.) 



MinluiN tl4)OA/ll4nA 



PHOCICDUHli: ■ ■ / ’ 

a, Cim'iiltD i)i|ut|)mMiil lunl nuluii Himwii, liittlitll IHI3A In ll>n(IAi II mi lIHlilA If* imt aviillulilii, 
ij»w »H on iillt^i'iialt' (IlHplny ii Wiivu Aiiiilywjr mii’h i»H IIP Mmlul !lll)A wilofl IIIIIIO Hi*. 
biiiiilwIiUti, * * • ’> , 

h. DlHcmmiM'l 10-tin dliuiliKdor Ii'diii 114 IIA TI5HT poii ami I'lioi'K foi'i'-IIO (lllm^lipml luvwl al 10-iiiy 
iU|u)iual«H'. If imuiftmai'y, mlJUBl Hlpmil ftJi' •!lil illliit imllniUnn »h pmvw m'alui’, 

m)*;i lOtiil) itilinmalor ti) IMIIA Tl'IlfT purl. i' 

(S ClmnU ttiuL mSF CHANNEL UiVISL nmlai' lmllt'i|U*H lit Uiu OPFItATIS i iitiua. > 

li,' Atlluni llii‘ PIIAHIi; VICItNIlCIt L’lti'ilhilt oiia of llm oHalllom'opu wuvufontiH alimilp movo iimnothly 
III a iipi'liF.oiilal tilrut'llDii on lliu ^>ruug ImllcatliiK IMIDA pliaHo lonlt. 

0 . I^ut AMPLTISBTCIIANNriLaAINi’oiiliolwIo-aOtm. ' ‘ 

1. Wofl 10 ill! niJiHV on lU ISA, Ail)unt IH lOA AMpL yi3HNII3n nml TI5BT CIIANNISI. OAIN I *111/ 

Ht^p t'oiiU'olH lo obtiiin a Kuro liiillentlon Icunior of nl'iiIoI on IMiSA. If an IMISA Ih not nvatl- 
nhlii, a wavo niinlyir.iM* may Im nfmil foi* tliu loiuloul, Holuni 3000 IIk ItmiilwItUli nml milurt rnnim 
whit'll aliown wro Hoalu imlli!lij,li»ti. ' . - ' 

II, Diin'oiimml I0>(l|l niluminior from IMIIA TFBr.uliannvl Inpol ami uoiiimi'i no>ohoi lui'iiilmiiloii lo 
IMIIA TliBT Input, 

h. ImOoiino IMIOA TliBT CIIANNISL GAIN conlnil hy >11) till. Tlio IH13A on wnvu nmilyKor tiliould 
liullcntu In lliu noitiiOvu tlli unlloii al Imwil -1) *11), (Tlila Imlk’iitun loun Ilian 'Til ilDiii m|ulvti)mil 
Input nolnvi I , 



SPBCIFICATION TICHTtSI) 

AMPUTUDJS RANOI3! 00 tlD lolul In 10- uml l-dl) Bk’pa; vonilor provldon oonllnuouH (ul}unlinonl 
‘ovur III luunl 3 dl). 

AMPUTUDIS ACCUllACYi lO. I *1)) pur I0-dl)-(riop, mM ili.miuuud * 0.3 dl) cumuhillvi!; * 0.00 dl) 
per l-dl) p|,tip, no| lo uxcgud * 0, 1 dl) cumulullvc. > ‘ 



TI3BT DESCRIPTION • 



Thu TI3BT CHANNEL GAIN AtlLMiuuloi'B nro tentud for nccurncy and the AMPL VERNIER uontrol 
uporailon In chouluid. Thin In doni) by fuudlni) a Connlanl RF nlipial Ihrouitli lliu luut diunnol mid 
nionllorliip Ihc 27fl-klix nlipinl bn up uc voltinulor, Thu uUunuuloru.uro aul,ul **m:h iwnRIon and 
ihu rdhulliinl cliun({c In nlgnul level lo read bn IJio uc voliniuror. ' > < 



Figure 2-1, Calibration Toot (Blieol 3 of 1 2) , 
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AUEfJNATE TEST SETUP 
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HPliarAA 
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lll'SMlA/BMiA 



IIP IHIDA 



' Ml oi>>i Hill 
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' “ ^ — M 



" nc UPBAlfA lit lliH«0 UMSII* IMAN ID MAIt lAITII iMf IMNNlCroilS WWlWl 

ISQUIPMUNTi Uoiiui I, a, B, 0, IB, 10, lO; Tflblo a-1; 



uiiAi. iHAi;i: 

i)8(;i|.i.t)ai!i)t'i 

tip III DA 



'’'Uld 



..-i 



AC viPiiMcmi 
iiPAooa/ri. 



- .1 



i ; 



ti»M A ' J 
aMM'iUt ", J 

6aKll' ' 



piiocispumi: ' * ' / ‘ 

. / 

n., CiluiiKc uqulpmi/ni U'jil Motup a« Hhown alwvo. ' / 

I), Check for pImao-lockoU comJUIoii in llie 04 lOA uo followm / 

0) 1U2F CHANNEL LEVEL motor ahouii) fiiillcalo in |he OPEIUTE nu»«el'. If (lot, mjlusl 
^ Blipwl oourco iiowor oulpul In nhluin OPEIIATE Ijtdlcnll^ an tnolor, . 



(3) PH^E VEHNIEIl cojilroli ono of the oocllmanopi! wiivoformii Hliould inovo 

omoothly In n horlKonlal direction on llio nuroon. / 

o„ Sol Model 04J0A 1’ESf CHANNEL GAIN 10 dD/atep coiifrol lo 0 dll. 
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09i;<) l.flBt'.<)l'l 
• _ Mj' JilOA 

•fiiiiiiii. Ill* 
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At: viH.iMnrj(i 
Ml' Aoiir:i./rl 




Mith (f 



PIlOCfeDUIllS 

H. Clmiitfp Di)ul|mifliiHoii^ nolufi ad ttliowii uImvo, ' 

I), CltDck for pliaiiQ>lDct(oil moiidlllbii In llto U4IOA an riillnwdt «' 

(I) RUF CHANNEL LEVEL’ motor olimild ImlloiUo In llio OPERATE lanuo. IDiol, mljiiHi 
Higiial ODuroo puwor oulpul U> oblutii OPEHATiC Indlcalimi un motor, 

(3) Adjudi tlio PHASE VEHNIEH uonlrolt uitu «f llin uHclIluacoim v/avofoniiN ohiiuld irtovo 
oniDOllily in u lidrlemilal dtrouituii on tJio ocruon. 

' , • 
c. Conncol,4Ao no vpitmolef U» tlio 114I0A IIEE CHANNEL OUTPUT cmmoolor, timrounii |»)Wor 
from dlipml soiirco uiilll tlio uo voltmotor Indlouiluti olurto to IncroitHo, Thlo Indioiiiao iliiii 
■ Uiq uppnr-Hmlt ol tlio AOC raimo In roaohml, DlHcminoot T1501’ port of IHI lA from 
Iratitmilaolon or ralootloii loot unit und comioct iiowor motor tlmnnldtur mount lo lrllllHml«o^m 
or reflection loot Unit TEST cimniiol output. Nolo*niul record motor Indlctttlon. 

. ^ 4 '■ I 



rocli 



d, ,Dlm»iinoct (Mwor liiolor Uiormlotor mount and rucfninoct itic 114 l]A to tlio irnnunilurilon or 
roflocllon lout unit, , Ho do co HE Input |Hiwor by inuortlni; iiltonuntlon with llio vui'iublo 
allonunlor iiiilil tlio-^ voltmotor Indiu'atlon oiurlo lo docrouuo, Thin Indlctacu Hint tlio 
lowor lliult of tlio AOC ran |{0 lO ronchod, flulitrucl Uio luiiounl of ultumniLlon Inuortod with 
llio vurlolilo allanuoLpr from Iho |>owor motor Indtcnilon obtaJiiud In stop c. Tlio power 
motor, rondlnff and tlio |MWor culculniod oImvo doflno the ACC rnniiu. With iinrimii ACC 
ucllon llioro qliould In) at loaul ii 20 dll ronito liolwoon -lO dllm and -44 dllm wliuru llio uc, 
vollmclor Indication ufayu co.nulnJil, Nolo llio limllo of.Uio AlCC riuuto, 

«* j • ’ • < 

• ■ A .-f 
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tiDl'IIOIl II 



MmIulH |)4M)A/imiA ' 



1''. 



ri':HT 



(OmI, 









mcBcniPTioN AN)) I’nocisDum!: 



Il, Ail)iiMl Mmliil miOA AMPI» VICHNIICH miiitrol mu) TMUr CIIANNEIi QAIN *) tin/Bl«ii «»nlr»l 
rnr II >01) itn riiniri'iuiu liiilliiiillnii uii Div tut viiKmnliir. (Bill iin vollimilur Id •DO ill) riiiiuii mtil 
iiiljiiHl IHIOA AMPIilTUI))!; VNI)Nili;ii liDiilhil uitil TISUT C)tANNH:i« QAIN I ill)/iili)|) imiili'Dl ri>r 
Ki'i'D ill) iimlm’ liultiiiillim. ) . - „ , 

I 

K, IniM'imtMi Miiiliil IMlDA TIilHT CIIANNlCl^ QAIN In ll)>ill)'irlii|iN tiiiil tilimili HiitiiiKany m liiitlimliiil 
Iwluw. ' ' • , . 



- Modnl II4I0ATPHT 
qiANNISI. GArfT 
Tuim Coni rol Bel Unit 


jl 

AC Viillmntoi* 
llil 111 ( 1 ! Doll hut , 


AC V«llini)l«r • 

liiillmillDii 


.IDiii) 


' " ' u, 

-40 ill) 


' 0 (i 0, 1) ill) L Voltninlui' iiiTiir 


' 30 dl) 


'-30 lil) 


0 (i 0, 3) ill) 1 vDllntnlor ni riii' 


30 ill) 


-30 lit) 


0 (i 0, 3) ilD'i viillmnU'i- uiTiir 


40 ill) 


-10 ill) 


0 (i U, 3) ill) 1 VDllninlor nmir 


no ill) 


‘ 1) 111) 


D(i 0,3)fl|) 1 vollnmlpi* ni'i’Di- 


no 111 ) 


•1 10 ill) ‘ 




0(iU,3)ill) 1 VDllpiDlDrunu)' 



r. Hill III! VDllmuliit- Id >30 til) iiiimii, Ht!l IMlI^A TIC^T CIIANNiiL GAIN l|) im/Bln|i uimli'Dl Id 
30 ill), imil Hol I illl/iiliiti i*imlnil In tuio iir)\ AiljiiHl AMPI^ VISDNINH cdiiIi'dI for ii utmlu - 
I'Hrurimci) on AC Vollnmlur ul ti'i D til) lu* imy uiiu>cl)) uDUlii iIIvIbIOMo 

l(, Wi'viimi IHIOA Trcor CHANNISl- GAIN I OD/aluii eonlrol iii>l>ill) nliipHt uu vollmnlm' 

tiiiiloiitluiiB Hliimlil iitL'iDiiiiu ill uDi‘i-(lN))<)Aiilii|r I >uD Ntiipu. If iiuiivHiiiiry, .uIiuiiki! no VDllniulur 
I'uniiu Id h hlt{lii>i' nr lowiii- Benin. tCiieli Imili'iillDii iiiuul hii wllhlii lO, 1 <i|) m| a l•tll) 

miijDi' Hi!iilu lilvlnloii Dll llie mntnr, i litu li)|ui'iiW<-' of lliu vullmntur, ^ '* 

« *j 

II, Unfiu! Ilin ni! VDllmnlnr, elioelt AMPL VI5HNIISU /luiijo, II bIiijijIiI In? nl )««Bl 3 01), 



BiMcgincATioN Tii:8Ti!:i) 

IGCFICIllSNCIS C)IANNI«i INPUT POWISII llANGli:! 30 ill) vnrittl'lon cuuBua lumi limn ,i 0.70 til) 
nmjililiiiin uiid i 3* iiIiiihd cluiiutv nl milinil. Thn 30>iil) riiii|{u will liiUiDlwncii -10 liDni i\nil 
•AA liDin. • 



TI3HT msscmPTioN 

I 4 . Ji. J.I-L. wir . - ■ -L- ^ 

Till) AQC eli'cull It) uliucktHl ror ii 30-d|) i‘tini|i) ivlililii (lie lit|ml puwnr t'anDl^'i>^ -10 ilDtn mid 
-<(d liDui, 1’lilH l« dui)« hy ejiiuialnii HP Input {lOwnr lovola lo Itio two DPuralliiB uxtrmiicB of llin 
AOC drcull imd hHII nmlnlahilnif coimlaiil rnrnrna^i) chnniml oulimt, 

* '* » 

, PliiiBu mill nmpitiudi) nrv limn muiilli)ii)(l llirouuli (lio. 30 'df}. A'QC riuiaa Id dplonnlui; iJitU lliny 
runmlii willilii spudricBltoim llimiali Ilin onllro niii^D, 
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Dl-^CIIIPTIUN AND IMiOplilDIJIlIf; 









«). A)lji)Ni llii> viir'ltiltlt' liir llii* iippiu* hmil i>l IhM AUC niiiiut In (iii'inMltnii t'llop d. / 

i)lttiimiitn’i Uin in> voMiiii'lui' ihnn llu* IwiilA IIIJI*' CMAn OUTPUT mul niimoi'l It tn lltn INIOA 
I'lOT CHAN OUTPUT. 

I, A>l)iiMl‘(iiu III' viilhiKHtU' niiiiin I’niiti'iil iimltlin ll>lt(IA AMP VtOHNIKH riiiiU'til iiini TNIIT , 
CIIANNKl. GAIN I im/iili)p I'lmtrDl In iilHiilii ii in'rn ill) vnllitli'liir liiiiinilliPi pii llii) 
m'liiiTinl. t ‘ ' ' '* 

Ii, AiljiiHl 0«i'lllnMi!i)pi', IHHIA PHAHN VICMNIKH.Wl l)7-10A HISriSHHNCN PUANIC IjmjNBION 
I’liiiU'iilfl In »i|rt'i'lnii>n«n nun ivHvnlnnii ,mi llin nlhVr, liKpiiuii niiu nyoli! nl li'ui’u wi niiirilii* 
r,iii'n ilniii'ini pnIPi nr llin nIiiii nimw In iiI Him lull uiliiu, Hu' IDO itupruu pului In ill iliu I’iniluL, 
idhI Him illit) ijo|ii‘ui) pnliil In ill lliu rlulil uduu nl Hiu unilli'iilu iWiivuInnii A,K iWllli iin nm’'l\-<^' 
InHi'ijpu'u'tili II) um lii'Ulii'iilM widili, util'll urn lu ill) dupi uun, I I'lnpuiid lliu nm'IIInm'npu wii 
Inrtn h*M-iKniiliilly by ii liu’Inr nl tuii nn Hud uiiuli uin I'Murunuiilii :t,0 dui(i’(.'uu. Adjiiiii 
iiHrlllnni'niiu In pniilHnii Hiu ruidur nl Hiu wiivulni'iii nil lliu uiTiiup iVViivulni'iu.HL . ;jf 

’V * • * * \ 

Ii. Ad)uiil r)^u viiHiildu ;d(uiiiiidnr inwiird Him InwtJi- llmll nl Hiu AUC I’liititu, An pnwur (n Hiu 
NulWi/i'ii AmilyJiin' liTdin’ruiinud^iliHui'Vu Hiu iiu vnllmuluu Itidlunllnii iiiid'nnulllnntsnpu wiiMu- 
Iniri)/. Tliu pltiiHU iin|l iimpllliidu liidlutillniiH, iilniuld liiivu imiximuiii null mliiliniiiu liidlunjlnmi 
linCitrunlSii' Hum Imiu dupi-nuti nu I, I) dll iipiii'l nvur ii 20 til) I'liiiitu. ' 
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■ Waveform A^ • ' 

• ■ . . \ • 
OuulHotmopu Irnou'uf one 270 KHs 
nlito-wavu cyelit oliowlut; iii.)plinnu 
I coiidilloii wlUi clmimul A nupurlm* 

puauil oil chamiul I). (HorlKoiiUH 
\ uuttlu lu 30 deitraus/um. ) 
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Truce A emmiJided liurtiu)iilaHy mid 
vvrHcuHy X 10, (llorllmnUil ncule 
In 0.0 de|{ruen/umi) .. 
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Tl'JBT 






DKHCmPTION AND PltOQICDUlUC 

‘ » , 

BPUCI FIXATION TKHTI SD . p.,' , 

TFHT CMANNFL DYNAMIC HANUNl (HI ill) ill- liHilii. 

» . . ’i’ 



TI 5 HT DIEl/cmPriON 









A t^lunnl^ luviil of >10 <))lin In u|)|i||i;il lu IJi» l|i||IA TKBT lilintuivl I 1 F Thu norruiiixmil 
l;ill 11711 -liHiii DUIpiil Mluiuil luviil «( Ihu IHI|)A TI 2 BT CIlAN OUT JnuU In nolwl mi hit lui volliMulur, 
Thin i'u|ii'uniii)ln Ihv iDj) of Uiu luni 6 haimul iiiiml |N)Wui* i'(Uiiiu,' A viD’lnhlu iil(ulMm(iir In unud In 
finiiiuu Uiu IIF nlunnl i|l thu Input of thu IHI I A In *70 ilDm, 7 'hi> UDrrunjioittUnjf {l 7 IMt)th milpiil^ 
Nlipiul In IJiuii I'lmil nil Ihu qo viilfniuiui'. Thu iiu vuUmutur liidluiilimt In uunuiilud liy uui!i>aii|lii|t 
lur Ihu iiiiilil||iilly duu lu iininu ill Ihln low nltpiul.luvul, imd hy uulniFUtu unliliriii|{)p dutn rnnh |lu> 
viiHuliluhlluiiuiiliir. " ■ >v 
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"'Mi ’Cliimiitf uitui|)nii?|il lout Huhip iin'HliuwiM)l>ovii. 

' ( ' * t ' t * • ^! ' ^ I ' 1 

' '{>.; ptiu^k i^r |\'liUHU>luukiiihmuiilllt)ii In lliu IMIOA UH ruUinVAi ' ' ' Y j 

. , 0) IIKC Cir^NISI. LISVHL molnr Hlpxulil lniJ)«alo.li> l|iir OlMSIlf 115' If iuj^, (Uljnnl 
nltinAl Hwi'i un |wwm’ oul|iul It) ulitiiin OPKllATIC ImllijiiUDn pn moiiOj'j, ’» 

(2) Aiijunt lilt) PIlAJilS.VISllNIlSU i!uii(|i‘ul! n^iyfjf (jin t>nulll4n<i^l>ii,wnvi'foi'j)|L^IH)i/lil mnvu / 
•ninoolliljr In u I)i)i1w)i)|,ul tllr«(illoi|..OM llib naruon, ^ ,’ j; , ' V 

‘ ‘ ' y « / 

n, Comibul lliui'mlnlm' miiunt Ui viu'ltifilviiUimualm' uulinil, / 



'ijUimiialur uulinil, 

li. Hoi viuiiihlo nlloiumlnl’ rtinll'(l,4lOA TI5HT pi,IANI^^L**(JAIN upnli nlH |i> y,o>'o tllJ, y' 

0 . Ailjunl niipml noui cn jor -10 tUjin ln(llfiiill«ii;jqj» iwwoi- mntor, ^Hliiniil iimirco oi^l^ut powoi- 
ntiDultlJiOt 1)0 iul|iiHloiJ nuulii i)Mt'1n|{4li(^roltprhului' of tlio iunt, Pli/|bi)niioul lltni'miHliiM mouni 
finnn vni'liibln nUniiuuluv oi|tf otninolU viurjnhio iilluiunt(iri''uiil{iul (o 1141 1 A TISHT Intuit, 

• • ' < V . Q;, • 

r, Ailjunl IMIOA AMl’lltlTUDl!; VISHNiPIt^vuntrol, TjUl^T CHANNEL. QAIN iiiiUn (0-0 till) cuntrul, 
uml no vnllinoltti' runito conlrul fur eoi'u IniJlGuUiili un lu: vgllmulur on Ufn mi||o nnloclotl. 

^ ^ ^ ^ ^ ■ ' 

ll; Sol viiVlnblo ollbnuiiU)ir to 00 lill fhon not 114 ItIA: n’ES'r'blf/fNNEL, GAIN tonrf {10 

coiiliH)l lA on dll, Tim im vollinpliir ItullCailun nliuuld ruinnln nl xoru, .Any dnviullui# 
nhonldf 1)0 duo only (o.lho nffocl bf nl|{ntil-lii-iiolHO »utlo, cidhm lalk, TEtiT CIIANN45E GAIN 
^inU'oiyi'rur, iipd viG^Inlilu ulioii)intot‘ oi’^ni',. ;i'lm duviallon lhnlln,(luu to llionc/nolui'n 
nun t)c clUcutiilod iin folIuwH! ^ - 

' . ‘ ' • .\- 

(1) Miudmunt no volln)oloi:.ini|lciitlun - 0.0 <111 noluu o 0.-2 dll TE^T CHANNEL, GAIN 
iolvi'Anuo • nplual ullnnpullun uf vaiinbln al(un(jalui' ini 00 dll nol(ln|{ « 00 dll, 

(2) Mlplniunl aij.voUmulor bidlcallon «. -0. 2 dll TEST CHANNEL GAIN lolorimco - iiolual 
uUcnuatlon of vai-lalilo Ailnnualoi' ol 00 dll nolllnjl - 00 dll, 

• 1 . . ■ 

Fur oxami>Io,.|f llm calibration oh lliu vuriubln altniiualor al Urn 00 till ponlllun In 60; 1 dll, 






limn for lliln nKampIo ! 

MiuGmuiii - tO.O d|l * 0.2 dll - 60, I dll « 00 dll « • 1.7 dll 

• * I 

. Minimum “ -O.JLdll-^50, I dll t 00 dll « *0.7 dll 
TImreforc, dm ac volllimlor Indlcatlun nbould be bulAlrnun <1.7, and < 0,7 dll, 

. "I . > 



SPECIFICATION TEHTEP 

•CHANNEL mOLATtON: Greater Unin'06 dll, 0, II to O.IJ OHa; tfreaior UiairoO dP,‘ 0,0 to 

ia.4.0Ha, ' . 



TIiST PEHCHIPTION 

The 270'4tlla lunl-cliajinul nliiiml In monitored by a wave luialyKer wiUi 200 Hr! bandwldll). Tide 
reJeCtn Incomlnif nulae ojid Indicates only liie lent clianncl slijnal level. After a reference level 
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Figure 2-1. Calibration Tent (Slicel 0 of 1 2) 
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TI5ST DlilBCIUPTION’ANI) PllOCISDUmi: 



I 9 

A ■ ■ 

\ 



II 






1 . A- 



0 . la cHUilSllNliud III Iho, wiivo ujinlVKai*, Uiu liF nimwiJ Ut Iliw IHl | A lortV'liuiiiml |ti »llmy)i(iiimU>.l, 
(Coni . ) iiml Ui« Injmt. iH tonnlniitml with a QO-olim lotnl, Willi Urn UP alitiiiil luliilhid ojily io llii' 

l•^•^o|•uncu iitmniiul, tiny Hluiml |iro(j(!iii In ihu lout iiliniiiiol ih iliiu to nltOiill lunluMio Ijulwoi'ii 
. oliiumolu..,^Jnoliilloii Ijolwooti oliiinnula In oalimlutml liikinu iho nl|{iinl luvol liolovy koio Iniilualoil 
. on tlto wiiviAinnIyKor pliia lliu loal oliumitil jfiiln inliJml iil iliu IMIDA, \ 
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KQUIPME’nX: Roma I, 5, fl, 7, 17, lO, Taklo 2-1. 
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‘PllOGEDUIll! 



u. Clwuiai) e^ujiimont ItsBl aetuu aa oliowi) ttWvo, 

' ‘ j 'I.' ' . ' 

1). ClK'olc for pluteo-loclusd coBdllton In tlnhttllOA na followBi 

, J \ 

• (1) Adjual Uic BlOiial aource Mr a IjlSP CHANNEL LEVEL iiielur liidiuntlon lU Uio rliVlit - v. 
odilo of Uifi OPERATE nuijia; > ‘ 

. (2) Adjual Ui« PHASE VERNUBk^nlrol: one of lim oaollloaeoiio wiuloloniui alioii5d luovo 
aiuoolhlyin a librlKonMil UlrcuJllon on Uio acreon, W 

c; ; Sot.P4lOA TEST CHANNEL GAIN control to.7.oro, Adjuatsw|)vc jjnjUyeor for miixlminn dU(])Ol • 
' at 270 WiB. Boldct aultmdllc frequency control mode, and aelitcl 2^0 Mz buiidwiifHi. Adjuat 

O^jOA AMPLITUDE VERNIER control for' Kuro dD wave analyxer nieter iiiatcnllqn on Uie, meter 
ranijo Bolected. . w ' 
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3-16. ADJU8TA/|ENT8. 

4 

3-10. PUIU’OSE. 



3-17. Tlip procodurtjs In FlttUi'o 3-1 1 provide udjuat- 
ii|ont tiiBtruQtioiis for UioB410Aainl04llA. TIioadjuBl- 
inenl procedure should not bo porturinod as a rouUiio 
' niatiitonance procedurto , but should only Iw used, (1) 
after roplacemeht. of d part or component, (2) wlion 
the calibration test allows tiiat.'tJio spaclftcatlons of 
yablo 1-1 connot bo niOt, or (3) when Instructed to do 
• so tn Uio troubloBhootingprocoduro.Dofore attempting 
any adjustment, allow 30 minutes' warm-up time for 
the 6410A and Q411A. 




3-2 



Figuco 3-2, Printed CLrcult Board Removal 

.1 



3-10. The. procedure cpiisUts of adjusting varlaU- 
controls or 'Selecting tlio value of spoqlfiocomiwnentsi ^ 

A list of coptrdls and Uieir IbncUons la presented in 
Table 3-2. Table. 3-3 Is a list of faclory-sflloded 
components, ^ho procedure for selooUng Uio correct 
values of each faotory-noloctod coinponont Is ref-' 
erenced In Uie table. • 

3-10. TEST EQUtPMENT REQUIRED . 

3-20. Tost oqulpnwiit required ‘for^ch odjuatmont 
procedure is referenced at Uio yottoniofUiolesI solup 
and Is listed Ih.Uio Equl|lment List, Table 3-1. 
Test liistrumentsoUior Uiaii'tho ohos listed can be used, 
provided Uielr porfornianco equals oT ojtcoods Uie 
Critical SpoctncaUQiis listed. 

3-21. Tn6uBi.E8HOOTINQ. 

3-22. GENERAL PROCISDURE. 

* II I II II* m i I - • 4 

'* • ' — # y- , 

• - ' , • , • ■ ’ 

3-2^ The troqbldshootlutf procedure IS divided Into- . 

Uit'de moinlananco lovoj*. liie first level of trouble- • 

shooVing Igplliles trouble Lp oiUicr Uio B410AorQ4UA. 

^eo Fl^ro 3-23.) .The noxt.lovel of troubWsfiooUng 

r' isoluteq trouble a single printed circuit 

,./,wiiord i^osalblo. (See Figure 3-26 and 3-20.) 

^{^t .level of trjoublosliootin(( isolates troulde to a 

jiilt .WlUiln Uie printed cirjmtt board; Procedures 

1 jrUiis level are located • on Uio^ page facing the 

.ucfionioUc dlagrtin of 'each ^ printed clTcUlt board. 

Normal, 'liibt pojit wAVbfdrnip and voltages used In 

tlioBO proccdares are slipwi) 91 ! tlio’sqlio matte diagrams . 

and are obtained) u^ng. Ulb ataqdacc) lest conditions 

dcsc.rilKd iif FJgurc 3-lb, . , 
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1. A « Adjuslmoiit} T » TroublcBliooUnu; H = Repair - ' 

« 2. Part of HP 110G7A AcccBBOry Kil, ' . , • 

3. FurnlBhed >vlUi HPfl74IAand 0742A. • 

. 4. One O tD 40 Vdc supply can be oblalned frflrij Qie BWEHP 11 I 2 P 

i ~ % output of any IfP 000 or 0000 BorlOB Sweep OBcIlInlor. 

Hfiri of HP IIOPIA APC-7 Connector Tool Kit. 
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iiiiNiiinl)ly' nr^];i)ni)>i)iiimt|,ll)i) initlliji’iiUOM’ 
liiNl |iji'i)(.'ui|iii'i)lii Pliiui'u 2-1 nliDiilij 1)0 porroi'nmiL"' 

, 'n(l« o'liMiii’OH imi ull ulmiUfl hi'llio hifilinmoiilju’o y 

, o|)Afniiti(( pWillitii HnutiirioMlImiti. . 

' ' ‘ 

' 7 ■' ■■ . 

I 'iM Unki«to<( tN-:cn?cinT tishtIno, 

'(- piir ' ' 

j :ii :!(!,, "M’J hj oomitmti umiHiiB of u-imaialiu' fiillui'ea ojut' 

• ttliiirl-Diiil opuii-cli'i'ulla. ltiti'Hiialaloi' 0 |^«(.^iU < 

•^$Uii){)( 5 lho eouHliloriitlon U\o‘ti’«h- 

/ lJ 0 B 0 -lo-i))iiluAr ju»c L'lko llw ^miilri'ol nrlU ‘ 

■' ' ofii viirutiMm U)lx«t tJilu laJlio opernU^iiiiul 0 (KIu‘oI pniiil 

III ilio’()'sinB|alin*. TIilH JuncUiiii la uHi]Q|il(iii'l(y ii 
atiiltj ^liodti, For ilio-tvliiiaialpr to isoiKjlilol, lliu illoilu 
. Apial, (iomlucl ; t^iiit la, llilj dfixlu inual bo lorwii rd liiiiautl, 

, Aa wlih aiiiipld illodo'a, Uui lorwiiyd-bina polarity la 
V V d^olui'iitinud by fijp malorlala'. formliiii (Im luiioUoii. 

. Uao llio (riiPatator aymbol’on Itm autiomullu iliitn:nu)i 
^ dolorip.liio llid blaa polaiHty rui)blri;d to foi'wii rd- , 
j' blna Jitu bii^t-aiuillor |iiiicUoii. Tlio t) piM'l uf'Flipjro ' 
jj -2 aliowa Iriiiialatoi' ayiuliola wllli (o'riibmila liilwlud, 
Nolfco'lliiil t|io LMiilttor arriAv poliita t^Wardtliu typo N 
niaturlal. T|iu otliur Itvo coluituia of lllu llluatriiMoit 
ciihipiii-c till] bUalii|{,roqutrod to cuupo oaiidiTotloii iipd’ 

• cut-off III NPN aprt PNP triiiialalora. IfUio Iruiialator 
' buae-ljfnlttor diodo (Jutict'iuii) la fnrwnrd-blaaod, Uto ' 
triiiialator aabirtiloa. Ilowovcr, If ttio biiao-oiiiittor 
diodo ia i-eVorao-bliiBod lliop triuiafator'' 1 ? liul off 
(open). Tlio voltui^o' drpp iioioao’ u ^wurd-bluaod, 
onilttur-buac diodo varloa wlYk-trartfilalor, collector 
currciil. For oxiimplo, a {{crmnuiuoi Iraiialatbr luia a- 
typical forward- blaa, baac-omlltcr vollaae of 0.2 - 
0.3 volt whan collector oup'oiit l« l-IO iiiA, and i 
O.' 4 -O.O volt when colloctor curroill la 10-100 niA. / 
III conlraat, forwurd-blaa vollmta for alllcoii Iranala- / 
lora |a about twice Uial for Kormaiiluin lypoa; about / 
OjQ- 0.6 vult'Wlimi collector current la low, and fUiaut/' 

* 0 . 0 - 0.0 volt when colloctor current la IiIkIi. ■ j . 
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3-27/ Flipirc 3-3, pari A, ahowa aimpllfled voraloiia , 
of Uio throe baalc trandialor clrculla and glwaVhe 
characterlatica of each. Wlimi.oxaminlni!; alratuilalor 
alAiie, flral dotormino if llio oniittor-baao dl^o la ... 
blaaod for conduction (Vorwa'rd-biaaed) by ipififwr,lng^ 
the voltage ,dlfforciice lielwoon onillter and baae. 
.When ualiig an otcctronlc vcillnieter, do iiot'iiicaiiure ‘ 
*<^lroclly between emitter and baae; tlier'o may‘‘‘l>a, «■ 
aUfficlenl loop'currcnt between the voltmeter leada lo'\ 
d/fmage Uie tranalalor. tnatcad, monaurobucli volUige ' 
aeparaloly wltli roaiieal to a voltage oominon point 
(e.g., chaaala). If Uie emitter-baao diode ia forward- 
blaaed, clieckAfor amplifier acU'bn^by ahort-clrculUng 
baae to emitter wliile obaorylng cqtleclor voltage. 

The abort circuit olliuldntea baao-Omiltor blaa and 
ahould cauae 11)0 Iranatstor toatop conducting (cut off). ' 
Cqtlector voltage ahould tlion' ahlft to near tlie aupply 
voltage. Any difference la duo to leakage current * 
through the tranalalor and, Ingeiylral, theamnltorthta * 
current, the bolter the tranalalor. If collector voltage 
doofi lint change, the Iraiialator.haa elUier an emllter- 
(iollector -ahorl circuit or emtUor-baac open' circuit. 



Figure 3-3. Tranaiulor ^lerallun 



.TRANSISTOR OUt-OI 



:uir TIS8TINO. 



3-20. 'Tlic two' common /cauaoia of trunatalor failure 
are liilornal ahurt 'aiif opifir clrculla. Remove Uie 
tranalalor from the ciiTUlyaiid uab an ohmmoler to 
mcnsiire Internal roWataitce; See -Table 3-4 for 
moaauromont data. / / , 

t i ' ' ’ 



ITI^N 



Moat ohmmolera t/an jtupply enough current 
pr Voltage to diyiiagQ u tranalalor. Defnro. 
uatnii an ohmiimor )[o mouauro tranalalor^ 

. forward ' or reyvorao/ realaUinco, chock Ita'"' 
iKopon-nlrcuU vmtuge /and aliPrl-circull cur- 
rent outjwt OM THE RANOE TO BE USED, 
Oiien-ctrcull VoUago/muat not exceed L,0 volla 
and ahorL-cl/cuil ctirrcnl inliat be leaa Uiaii 
3 mA. See Table 3-Q for au’fe realalaiicei'angca 
. for aome Cinniiion ohmmelera. 
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At!l3Am3 CIRCUITS. 



Fl«iu tf 3-<l. ■ liKiinifJIt'u of Dlodi,' and Trail'/Ualjjr 

• ' . A t 

‘S' « i ■ 



^liii'Ulaii Mi’lliodfi 



foi' ti ii/ij{a 
circuit la l)*t 



3»31. tJliVlo Ctij 
. clf|i))<>r ta a circu 



tlyo jioiika from tj 
as a waveform 



|tur or *Cll|ii)c*r. Tlio U|ii|lar or 
T which ramovoB iioaltlva or fioija- 



' r 






A lyplcal <I|ihI>! i'l.iiii|f'i 



waveform. It cao Iw used (MlJinr 
as a waveform uJim^iB cimitt o ruim-a -pmliinitvn 
device to iirevunF'milTnTnnvaT voltaBoa. Fluure 3-8, 
Sclwmatlc Ai ahowa a limiter wliloh |)i"evoiilu llio' 
ncBtrUve 'iienk of tlie pulse fi*om oxadodiiiit abijul 
-0.0 vott. Nolo that for a couduclliiB alllcoa diode 
the oul|iodo voUajj/ la‘ about 0.0 to 0.0 vijll more 
noBallvo than the anode. A typical diode Itmller 

circulta la 0410A-A18CR2. 

♦ 1 

* « 

3-32. Diode C***”! *.* The elumpor la a clruuit wbleli 
oHtubll/illua olUier llie positive or neitatlvc peak of a 
waveform at a VaHIculur da rofe.renoo volUiBei.lii . 
oilier words, 11 provtdeo a definite baaellne voUauo 
for the waveform. FI«uro 3-8^ Schematic I), allows <| 
clamper which' provides a lwsoUni*,j]tebiiiil i20.j[olW" 



iVlI** 1)11 Isc. 

circuit IS IMIOA'^VClU, 

3-33. l jiodeY^flcKiiliib>i '. A diode ri?j(uliilor o'di'h 
oltlier lliB coiiatiiiil rd‘'verMc-biuh breukdnwii v.i^Iauh, * 
dliaraclerlNtlQ Vf i| breiiridovm diode or the i’.iiihi.iiii 
fo;'Wiird-bpis vAJlaip! drop chariicte/t lstic of a,t»tir.:.,M 
dlode^o^v su|\ily referance volbiaes are ipMilMMlly 
pryv^d by breaVdouni dlmles widen imUnlain: ,i nm- ' 
sfaiil voltafto wliVn mijiplled’ with a riner.-je-hi.i.-j 
yoltiiBe BTea'lur thmi ihelr speci'flad breakdi^Wn voli- 
a|{e. MRe|{Ulutcd wiUajjus can also be provjlded liy .i 
forwardrblased suiijoii'diivle .'/hlch-mainiaiiis i coii' 
stilnt 0.0- to O.li^fjTt drop. ri|pire-3«8, ficllem.illi 
shows connectiAflB 'fijr bothiypes of diodes., A typi.Ml 
circuit of Oils type is lip|10A-A10V|l3. • * ‘ 

\ ' I , 

3-3*t. 'I’rniisistor A m pUtin i's. 'riicreareliiree b.iMc 
anipUner'conflipiriilTonFTFIj^j'e ;i-3, Pari X). rii.v,.' , 

^nmpJjflj;Vii-nu<k)i-tM*- tracer. '>!• in e.'fmb\n.tii..u i., 
^form complex clrcull's. , \ 

' ‘ \ :i-t) 
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Ttililo !i•^. oiil ol-CIrtuiJI 
IYhiuiIhUji' Ti’HlIim 





Oonneci fJhmmetdj;. 


Meiiaure 

llentotanen 

tytilirti) 


TranniHlilr 

Type 


P()», 
lead .to 


■Neg. 
lead lb 


PNP. 

t'innpa- 

niuni 


hmall , 
Ijlgiial 


emlllnr 


.haae* • 


300-30(1 


■i!i;iltler 


iiolleclov 


lOK-iqOK 


Power 


mnUU'j' 


hadjel 


, 110.00 • 


Hnlller , 


.,ciilli.>ou>r 

to 9 

. . ... 


neveral 

hundred 


a 

PNP 

Hlllcon 

!* 


Hihatl 

KIgiitil 

, :7. 


emitter 

* f 

! 


hodo* 


lUK-tUOK 


— 77~ — 

emlllnr 

/ 

/ ♦ 

1 ' 


col rector 


very’ high 
(might ' 
read open) 


' • •j—' L ^ ■ 


1 


Bmall 


hanw,’ 


emlfler 


IK-3K 


, 

■ ■ 

NPN 

Siyiupn 

/ 

/ 


Hignal 


1 • 

i 

collector 


nmltlei', 


very high 
(mlghj 
read open) 


Power 


haue 


nmlller 


300-1000 


cn‘| lector 

1 


emiller 


hlghi nflen 
greater ' 
Ihun IM . 



•Ti) U'Hl for tnuiHlHlur iii’llon, add culloo.liir-l)iiHe 
aliurl, Muuaiii'L’d roataliuico uhnuld dvcrdaHu. . 



rr- 



• '*"^**' TraiiHldlor HtnaliiK Aiul CoiiducHoa . In a 
traiisi^tjir a aiuall baau-li)>nitifU<)r ctirl'oiil conlrola 
a larijif cglloator-to-tfiiiUlor anj’renl. Tyidcul Nl’f^ 
tmiifllstor and PNP translHlor oparatlon is ahowg 
In Hiiurc 3-3, Paj-l |3; Indlculod curroiU reiiraaonU 
cmjVnnUouaJ How of poalUva chained eiiUmuil to 
tlnr Inuihldtor and tu not Inlondod to Indlcale. flow 
of. carrlera Inalde the Iranuldtor iitiucture. NoUcn 
, (hal the effect of emiltor-bade-coUector voltiiijod 
lb Idlally revordud helwccn NPN and PNPlrunulBtora; 
/circutid whfch ni*o arrantted fon.‘nn'NPN Li'andldtor 
,’uHnally funcUon normally for a Pfw-tKUtalstor If 
Adiipiily voUnj^'ca am.i'cvoraod, ' ' 

. \ 9 . ' 



3-30. TrlKttor Clrcgll. The trigger circuit (Figure 
3.0, Ochomatlc. A) la a llinllor or unuarhig circuit 
which iiroduces an output wavoforiji wlUi vei7 fast 
rise and fall Umod. TIjo trigger .'circuit id atmllar to 
thp nip-flop except that llie PC nelworli In one half Id 
replaced by Ihe'lnjnit dignal. Capacitor Cl hypaudedRS 
to, couple fadl chimged III voltage at the Ql colloiilijr 
to Ihe Ijase /)f Q2. Hither Ql or Qi! cjin condiiot 
di?|)f’nd.inii on ihi? vol^ige atthe liiinjt. Notetjiat thero Id 



.. , 'Tallin 3-11, iohmm^?^ UhinI I»i‘ 
P ’lTanMl^o]'’T1Vllli)l! 
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p alight difference In Input vollggc, (called hydlereald) 



hetweeii owitching with a negaUv/e-golng Input (lime ti) 

• - to). 



and dwllchlng with a podltke.gtoag input (time tg) 
A typlcftUtrcult bf ihla typo la WIOA-AOQI and Q2. 
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Figure 3-B, Uaalc DloUe ClrduUd 
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Hn^tluii l)l 



j)jillt|r U'tlutnrM-fi, wi'litMtitilli’ |IJ l|H i»(5iij|iiirii>i) lA Iwii 
Il'iMlHixIor ln|{tf|||ip|' III l||i> i!i|il)h>/ I'li r, 

WuimlW Urn iyl|iiil ul tlii/.lu.i'i'iiUAi'ltifri .ii'i> ' 
HID (hM I'J |»ly»i«, Iiivimw? Ii.>*ii1l)iii’li iiiny l^i» 

ii|i|ill«it| If) Mid ImuD iV Q‘,!,iih iiliDWn, Aji vnlMitD iil 

Mil! IMIIIMdW l)f b\ D||\l||jt)H, l/lD DllllltDI' of 

otliiiilciiH l>y/jluy(|ii|ii! tiAiuiiil. Tliiii l•|m|||(l||i m Ihihd. 

nr'<.3j!.\|| ,ii/ niDrii im|f,iihvi,i |vtj||iinD 
wiM-D ii|i|)l^!inn Miij ln;ii ul^gi, miiTPiii tlirouiMi Q1 
Woillll ilDm’i/iiAil, (mn»lnml)i(> i)i|illli)i' ul Q| III ijjo'li) j 
Mu? jwnjitiy) ilii'DUlluii, K iiV'|{iitlviV'l|iiliiU Vfilliiiii? ill ' 
Mm iimli/w til Oil inuhliriuH Mm hIIdi'Iivd lurwiii-ij 
hltiH liiilMi.'ii luiHu iiml i! iiillDi' 111 «?., tniuKiiiu il in 
i!ij|iilui!t//ifur« Imiivtly, Tlmroloro, w|mn »:iini>i)i 
Mirinifili hi iiDDrutiHifH, t!in nnii llinniiMi t}5! Uii’n'.ifii'D. 

^ A t)C llilfi ly id ih IMUIA-ANQl nnfl tj;! 

' ~i f i ' ■ . 

il-3ll./ I^Vl?d|)llc^^^^|>n|l^ Aiii iltfliir , ■ Tim fyudljivk-piiir 
iMi'ilij/fliH’ ’(l'1iiiiri? ' 3-.fl7^ minulli! C'| m ‘a l)i«li.Kaiii 
dUw!t-uuii|)|i)il aniplMlDi’ 1 lii||D cuiiipusi’il jil aii NPN 
^ t/fid )i PNP liMimJHlyr mj caill'd' Innittlmi', I'tn'dliai'it 
/|t| IJm pair in aoDiimpllHlmi by an HC.imU'urk |i<>i\vft'A 
/ Mm DulliM’lor ul tpK and lu* DiniilDr ul tjl, iVulianD , 
II.IIII 111 Mm HlirKD may bi»|iMlDUlaU>d by Urn luibitibK 
lift pliiM nil dividiid by nij.|ouiii Ihruunb Mid aiiipliliiA- 
may Im cliaiinud by’ HiildcllMi; ulUmr Ull oi' Hi|,.A 
• lypItMl Dirouil ul IblN Mu> Ik. IMlOA-AIOfi ,'aiid oi). 

• 3';‘au. lAiild KIIddI 'rraiiKlNlur iFITI') , FiDld dIIddI 
l('aimlNU»'N ((''liiui'D 5-*)) bavD ilu-i?u tDr.miiial«: nouivt?, 
di*aln, and nab?’ whlcli pi)i'h>K|luiid in hinL’I'iDn In 
umlUyr, Dulk’Dlur, ami baije uf jinmlioii iniiiKiKti.iK. 
niiurim and.dnitn InadH an? altacb^d luilmNaiim IiIodK 
(nhaniml) ul N ur P NDiiUciindiloliif'intiliii lal A band, 
111 \)ppuH(lDjy dopod malorlal arijund lln> I’liiiumI 
(l)DlwDD|i Mm Houix’D and drain |t?adn) Is I’uiiiu fiiMl ' 
111 Mil? ipibAlDild. ' 

J-10. Ul, iiorubM ITiT o|]t?ralipn, Mm (pM'D-Kriuivi- 
VullanD . i-fViti-Nff-biaNDH Urn PN ]um’ilui),. oaiiKinn an 
Dli’Dtrlc fluid Ibat Drualoa .a di'pliiliim n?nii.ti .in i|m.- 
\ tniurDOp-fira'In cliatirml'. In, Mm doplDllim ri'iuoM tlm. . 

\immbDi'iul avalliilik* rijiTdiil narrloi'i^iR' J .i.> 

\llrn n?VLM’Ne-bliiNyni 5 vullir^D limnsiNUK, iinikllm mimiv,.- 
^Iraln currunt a liiiiDinni M g*aii?-KiHin.'i.> 'Vuliann. uiih 
Mm tiipul (nale~suuium) irlrcull; n?vi?r«o-blayi«d,. iln- 
I^)IST proNiints a hli^h ImpudunDi? {o im 6iipia] Njiun'i ?. 
Tas numpiirud wiMi Miw. low impudmico i^f Um .i. ' 

iiljiNOd JuimUon ttf-aiiNlator bliaD-umilli^l’ dIidijM), Md- 
oulitm-UiiM'c iIn III) inpul curimnl, niT'HliavD|i?Kti iioIkd 
/, Umn juiicMon transUiturN, ,riuur,o -'J-? kIiowa^ ilii* . 
.Hchumallc »ymbol’ aiiM btaabifi^ lor N Dliaimi'l .“iiid I* - 
chapnDl fluid L'CfiJc’l lraiiBl«|iii'H.\ ' ’ . 



‘ S'Ul. REp'AinV / '/ ^ 

3-42. PART LQCA.noyALl JS. / ’ - 

3f.43. , Tile loeaudii'u ul elitiKKi^-Miomitod pdrl.s unt 
majbr aBKembtlOB Ik Nlniwn in vli^reK 3-IG ami 11^20 
-TimMOCuUons of linllvidnaPfo/iiinnionlK iiibuntefi pin .i 
pAlnley-olmill board are slmwii opiwsile Mm .Ippi ' 
pi'lale Nelmmalii' dlaaraili./ T|ie/parl n'li-rvmi' 
deSlKiiabn: may be fiimid Iroili llie K(/h^‘uii|tu’ 'b.ij! i iiit, 

' :i-n 




.1 ' - 








I' 



/ : . '■* 



f 



M-IUWHMA-, 



:/ 






^ stlfi 

tVJjiid|ini)nt.jiroamliH’0, for Mini ‘ / 

•vrtliiiiH In dm nnitti’wivfb lii Tul)ln'lJ-:i/'MlANai5'OF 7 
VAldls«»! mjlmnn. • \ ’ ' ’ ’ ' ■ •' 



c, If milll)niU|m l»»l ^tlfl I’llm'int livirntnirt^^ |iu|'/i]Hn : j 






JjpJSClAh INBTAI.I^T^ON•mH'i HUci|IO^^ ^^ 






.4 



* rwi»lnwpin!nil i>f ^jnnnlnminlitf n\ Uiti; 

' ij'llOA miij (lin A. rStiiiiiTfl Hpun^tii^;i|n'o»5inw (n/ 

|) 1 *^ 1 ) III till |)ulr|i) to plii'lHriAiii (0 nomplofo lu^plm.ir 

wilolf riwiinii) njiitpliil 

,lht! followJmfi > ' > ’ 

a. <!«nin ’ ’ • , ■ ' ' ^ 

; li, fftnniilu'^j iWllA'^Mi i»I.A2, • * 

. ' I’/ i^'pvvT lAinplMio ' ■ ' • , 

V ;■ n. il'-MIA tjrlplinv, ' j/', • *: 

A/Wt*. (>t«!|dn)Mn>t)ipi* l)ioiurWMA“Cltl. ’ / 

•>y\ .1, L'i)H(H>Hor.U4lOAr'liA ‘ 1 / 

*4dK IHIIA L>(ilili* \s'|. HP PiU'l No. III- • 

' ' I'liuit'H <1 Ml wlin’Ii'i'oiuuInn iiililiUoiiiil |mriii;r»>qulr(>d 
’ lo liiiiUill Mm i'iihlu. / ; ' I ' ' 

Piii'lK limliiiliM III diMlf l(i)|)|iiruint<itl i 

'‘v' I' • ' t ‘ ^ k.‘ • ' I ' ■ " ^ . 

Qly j l)oai’il|ji|im I HP Piii'i Nii, 

l•'\ ' ■ ‘ ' 



’ Ciihlf? AsHonilily I OU-11 J ►iJOiy . 

;i J51 . Cons ,«IHMn2orfs!. 



• Nolo \ •]_ P;oimt-]|ioi:i j' ' 

||o I‘u|ilti^^)lr \1^|piMMoi‘io (l)(! ^oUo'u'Juii;J. . 1. , - . 

i/.‘ Pi7)f'>}^Uo|i of.iHI lA.'^ - > - r! 



• '''■ . ' ■ \ ■ < A 

i\ (I.) Cul oil o)tl wlnia nii^/ronxliil lotiila lvlu>ri( llioy ,_•• ' ’, 

f' V dealer ttu' li'l 1 1 A niattiip (iiitllA(>). ' 

(2VltiMiiovo lioni'ami oM I’lililo. 



; . 'a- 



ij. iiiNiiiiiiiiitiii 1)1. cni|lo. 



Null? 



Now I’lihlo liii!/ lira III ‘pul kul m’or wlrua Ai|i{;,' 
<" eo^i.siiil lOiuM. IJnitiJ Ip poliiloit In iiUnw, 

»!kl)U fl 1 Nl 7 lll)lMtkl 1 lltllk Jill t 1 A * i 



then loctilod on Uio bonril. For ppodfli; coinponoiil 
. doscr.lpUoti luid ordorlii^ Ipformatlon refer jto tfte 
Talile of llapluecHlitc Parta, Tahtos w and . 3-0, 

3-44. nfi:Pf.,ACINO FACTOllV-iliELBCTifta, • 

COM Pte N~f5..t s' 



,.)>:ii}y iiuilnlluiioM Inlo il^ttA> 




' /4(l) Carelully liisert ipiblo (wdlli diiinp-'WUBtid^ Sfiid 
• huoHiiPlnlliHl on 1-111)10)111103411 A i.-uMi>IR IMIe, 

/ ^ J 

! 12) Wiwn llireil lofour InelioH of liruWfM i/ilile.nro 

iirajde ciuiUim, uui. hraid juvny from /td)le at a 
poliji uljout I ^ liicli from rljiinp-wiinlior... - 



. r, 
■#- 



3->f0. <Tlie valMC of some coin|)Oiienla In Uic 0410A 
and, U411A Is H(\lecled' at Uio fuclpry accordlii^ Id lla 



uffe'et In Uio circuit. A list of Fuctory-Bolected'ci'*'* 
poneula latn'enenlddliiTal)la 3-3. this table dosorflws 



Note , ^ 

Clump-Avulilmr it)4jHt be llrmly U{/iiiiHl ealile 
jacket.' ' 



I 






the jdiucllon affected by yie,,ooinj)onent, Uie rmiifo of 
values used, and the nj^Onent procedure lorselelWi'v 
Inii the correct vohHjfThc rocommon'dod procoddl^. 
frtr ropluclnttA'taciory-Sotocted part Is as folldu^ 

Ml, Ti%^^Klnot va\uo, then perform cnUbratl'ob 
“jiy^hal circuit. ' ■ ' ) i 

If calibration tost cannot be passed, ^y tyiilciil 
■ listed III Table of neplueeablc Part^Tablo 3-il 
3- 0. ' V 

IT ■ ' . . • 

I ' ■ 



(3) Flare brilM over chinip-wiuljier. aiid' trim u( 
lur;tesl diameler sho(ilder.o(/c|amp-waN/cr . 



. 1 * 



(4) Ciirofully Ihscrl ciiblo with 
far as pomilble lnio caplpia. 




ir>) Itotate ciUitC until lilac 



black 

•Not/ 



np^hn. ; 

:)i wlrit’lH u|)f<t!njioHl. 



'.A ■ 



|4-12 



'•? 



Hoot mpnt be U|{liU>ned enough to 
' cut nibper wiisln/i-. - ' / ' 

f. • - / . 

I -■* 

t • ■ / 



r 



V. 




’ V 






■ 

•- II 



/ 



' K 



/ -I t 



t I 



t 4 












r'lUVl 



' i 



■ «J' 



.. i MiKjulii iMl’OA/iHriA 









* ( V |(n lAlil (MO l>o)l iU!Wt’OUltH’>lulmHurloud iijcMiiffutMJ- 

i. ^ . !i!iJalii«iMvwliiM iiMil 111, ilni’ii, I * ,1 0 "’**- HnIwuiI hIiIuW ov«r lUw muUil fmMl*lhr|l 

; ■ , 1 ? •(' jiu. , i^Ail imliliir Hhitilii lo funiHlini, . 

' iihV'«l< 4 'IA.itii<ii'lmliu‘o \iAltirt (» 0 )’ liiHtu-yoiliiii* KmiJuL-loi; /iiui (oiiil-liiriiMjiifiuiil- 



# L » 






xv- Y.i;; ,V . , , u. A7 AH«.vnii)it7 r;,. \ 

'\i ' ‘-itrt m) IWW*ie«.ol»fw)iHo wiftf w|(h l•lH^ wJlli (vira 

" !•* • , ( I Vi“i!fai j|,tuu( , , fniOil W «n^lJU^ . I* ^ y ^ ^ V ■ ’ . 

' . 1'' ' • i f ^ *‘r '(rj) Mo|)lauti:A7 A\iHoinl)ly mouiiOiiB hL'pw«r 

'’I 'tjl)) lioiiiiivi,' «lil (tiiiuiji^lr loiid nW. ^ . i'li, , ’ »i ' ' • * ' 

'■ . ’ * V ‘'iKiiiilii.lii'ii IriMii l•(lHtlill/ u‘ulL ' > 1 - '. . . :i»il<li l^urt'iiilrt'r Aatiuinlillna llAii A» /yi l>lljJyV(?« fFo . i ( 



r',- 



r- 



I M ' .V tiyi iioiiiiivv «Mi iTW. '”'1*1, H'W' ^ ■ 

■ / V. • . %h M'l V<iw-*rnu4oi>>ittl M J*. , plrf«o 

"i- * ' ■ ' . i . ^ j‘u, IfANOMIMO PIlfiCAI/tldNS. w 

il*'v ‘ ", (lVwii(}i^‘fliu»WiiK IniiOB lo tlw' ■ 

‘ . < ■ i' ‘ Ill^4ul1^l|^4*l^w liicMO mMlMlii^^^ y |IH MM^O |«:omiurtt «Hi)OHIJl))lo.ExcviiHlV|ijii'i}H > I , 

*’ Vi ’ ; •' / ' V , MUi-’elwIUlirfi&kOiQ ilitKla. *■ 

•' ■ j,' / , '"lilioiilO Jk luul hJi’iuW Hluiiild b|j > \ , ;, , * ■ '. ^ ' 

> ■ ' ' ,<*' ^ulili-iM lA ilJiH «U,(/liil«nkjiPAi (iil'M . ('2) po iiot allow tlio Hiini|il«r tp roHloti Urn lUodo . < ,i 

' ' ' iiitiii V riiVii^wn I'/iitVIiipMii'' iliL>li^4>ii'livlA Yiif> • , , , ^ ^ ' **' A ' 

Vj) 7'lia jfiinipliA' ilUxiea 

' c<Hi)rtclh)}i lofiAs Iti.iili^do poaUi.'u^ f ■ ■' 



r-r 

• V' ' ' ' io\iii,V uAiiftfp i|li?let'l^ 

'5 '.-1*' v'.-/ ' ’ ’ Ida am( will iipl baWopM 

', ” , •*.,(■! *** / 

. II l*iu ouipul' t’utiiliinloi: Iciui Uimu|{|i liiolul . 

; * , iiiiu. i':xiWii,'«l<iYMd’ovin't^w^ 

’ .'..•■v' • j tu'U'.njud ooUltir (ililiild lo ', ,,, . 

■«;s" , ’ . I, ’ /, * , , * . ' I ‘ 

■ • • < I MO hiMdll, mouil ItfiHl^ihro’ujMi hi 

' , ,jva)l'ani1 iliihiiHi In wUli iiiii/fi^jlinorlttl'iwU 

‘ . . , • /»uHf-ihi'u.„ ; ^ '■ Vv' ■ ’ 

,, ' ‘(H) FJiOueii jiiiipiiirfM? acrijwH 

■I ■ , ,/ (H)^ VhIi))? uVoin^proi/oditPlj, 

^ V 5 ' • ’ YiliilJI lilntf/l^iavluj lipd III otliel' fittHnnij wiillM^ 

• i, ' * , t’AniiuL'l Ui IMl )A,*A5. ' • ' , » " 



'V' 



,, (dpplAdofl, nioy l» damago(l'M|ilaeuajiipiwBopcdQf^H[ 

‘ A y'large oloqlpoatutlc ftpldii. * , ' "vik' f * ,. 

*' ''‘i'* > . , •. i ■ ' ; ■ ‘ * : 

. Ij, RKKiOVAL PIlDCEMUnH. V., • . < ‘ ^ 7 ’ 

• ' Vh, » i ^ ^ 4 ^ 

i • •o'* . ^. ' 



1 ’ 4 ,«• * 



* , t’A|iiiuL'l Ui H41JA.-A5. ,y, 

.«/• r mnuii|i)ii| I 

III) i 



U)< MliOiiivq APc- 7 poiiii«(it(jr lF||dt^3-fi, I^h IB . 
' ■, ' \jiml 10) iitttngBifaMimrwroiic|i,in> Slock itjmiplJflr ‘ 

QO0D-O2P7 (HOppllodilii AecobBOry^lilVpl507A 
’ , * ■ iipd APC-7 duiincnlor T*iol KIL upOiA). •* 



A, ! 



V, .:’\r V - •*. niB) lAini 

■ **■» « ^ ’ «(jrAviJcml^af<?reiiyUri cud of 

7 ’* . ’ ' I ,^:‘ |iriwl)|o inHioniilJiyV’fiip 

' if. ' j ,>.7 • -. 



Atl- A?ay vlu^oal 
lyiroii uiidor llio 



' *(2) UompVu llw •twd.Plillllps-lmud aero wa (20) hold- ‘ 
■JT . ♦ lug,.MircT3V«»''(2l) located boliliid the APC-7 ■• 
'7 . V cOiiiipolpjn.^ Jhiiiioye llio Cover and the piujta 

ijie' tqver, jioUpif the' order of roiiiowiil. 






i < 



/ .v> 



»v < 



.1;: 



' ,•■ 'Ji'Jio lif'wWd. ctiiix v’**]^!** ‘U*^ "’Idle wire wllh 

,, _ >,riur*tr(ii tu’c u^itl Ilf iiutpipfdlc iiyHlema . 

I' .r ‘ ‘ (|(iLy, » Tor Bliilidai'd hTli^hipYl llidy jiMiy’toii' 

I' * / .1 ' ' ^ cut off where llieylniler Mte 1)4 J lA'fdiow- J 

‘f ^ J'*?- ‘v-.'v , oyer, lire old, c^U? miipt be rmiAlVed^ftf 

o *■ ' /•”“* lire veiili{ round loop prolilelii'u, 1/ tliC , 
iifitUiit iM In 1 I 1 O niilor 



V i I 

.(3) Reniovp Acllli’bn . leflda from bolh aideu of; 

*a 4,.*«k a. P ...k. I 4 1 



aaiiipier . (24) and 'iiuali Iciida into hole UV’ 
caall'ng. ‘ ’ 



Note 






|r - - T - r, - j ^ , 

liroWn coux iH U3 iyt?*c()nnecltiu Ibo oulur 
cbuduclpr (ahlcld) belweeii the drcutl 



t/tjaril luid feed -thru Will be re-liihtaJIyd Oil,. 

• \ •* ;'f ' llie new ce.uleV e()nduclor, ■; ,1 

• 1 ( 1 7) tl 1,1 s o 1 4 ! V f , ^iy?wn co"ox cuiilci; comluiilOf .fUld , 

aljlvldlhim Ay Aasy luideul i)ff,X!X|wppd ceiilvir , 
^’ou’ductorloprevpjitdimriigdlo alileld Alien 

^ . .^.<a 4 haak .-.L. i la. Y kixk ■ >1 < 1 ik^ Vii-l k k k !■ V *« I It ' ‘ / 



V . Wlieii plUBtlc ntrlpllne «over, .Klguro 3-D; * 
, .llenrl, Is-jtiliiovod, step Yecoyery diode 
. (12), Mjrbir’uli(ota {i3)/iiid pellet foaVator 
(Uj ttrclooseaiidahouLdlw ram 4 )i/adtopre- 
voift loss. 

1 . •.. .' 



^ (4)' liemovd idetfll‘ Bdl^i:)C’.W>*ud 4) frbiii plnatld- 
■ jjfrlpllnd coVor (1) and rciinSvq coVef. • ‘ 



I •i;etiiovlii)| reiiieie'eo|idiiclor. ' 
»*'»,** 



JL • 



CAUTION 

' End apcUoti of a(rlpMi)e boarHiaholdUylito 

*- k ..*1.4 J.. At. it. *4... 






4/4 » ' • 






! ■ (■ kV ih-igiVifi/ieiVl-ihlti rmiunlhioiul.v^^^^^^ < '• htrlpUpp rCfilalVnoidV, li^^Wlve. n 

' ‘ \ ' .ltd c,oi/., i vonrSfi’tor U-om cafdlnu. /• : . ■ ' / ^^1lelil wlU diim^^sletbr. '• ^ 

”N. .*•’ ’<■ I ■ • .■'* .• •'./ a . 'I- a ■ ■ »■■' ' 

^ • flt I .1 \ I ‘a t /• I,, • . f » . • J ♦ . • fc. 



» ..n 



V* 



i 1 'fl '■ ' 

, Modifls U-ilOA/imiA , 



' '/ ' ’ 



(D) numt)vD mixor. uq;ix iiml iwii 

_ V utti'ijWH dp.) from mi ot air 

’ >■ . , 



t moUl 
Iplliio 



(0) Uiisoliloi'* otiD und of Nirlplltm JumiHir (0) 

, mill' imniov.o , piid pouUon dtrlplhm Ijpmd . 

■ft . r » 

, (7) Runigvo tito lair ‘I’lilUlps-liimd Boruwu (20) 

Iwildiiin Urn piiinplor in plnuttMiidltfl. aumplaV 
. ‘ rroin iwaUng. . ’ 



tim*l|uii 111 



' (12) liialnll Hliip-nii!HVniT iliodii (12), Myl-ir npiiuoi h ' • 

(13), mid piMli>( ruaiatiir (H) If riVmiiviid. > ' 

► ♦ 

(13), IliHliill pliinUti HlrlpIliiiMiiiviir (I). -JM 

' ; s ’j ■ 1 " 

(M) Qrixjiid nmili clip of i?llp><m ImidM t(^< miaiiiiKv 
■limn iionnPct oliprnn iDinla lo uiuili nidti 'ul 
* . Himiplor. ■ > ■ , 

V ‘ '• 

(l(J)M>urltmn ndjuHinpjiit PriH’odurnH II nndlSui , 

^ PlBVro 3-^H lliOii Calllirnllon Tost, l'’||turn 2-*l, 

t ' ' ♦ - 

3-03, Pownr AhipUftor AMamiibly 3 I11A-A3. I’n n.*- . ; 



t^■ lNliTA14.Ai;iON PIIOCI5DUI113.- ' . , . nt 

•' ' , . ' , • 3-03, Pownr Ahipllflor AuHOinbly 3 I11A-A3. 

, (1)^ Iftdorl ilow «tui»pli)r liilo flaullint und jimliill tlm* pluiiu piiwoV'nijiplfnor, jmrrorli) lliiTTijlloWinir; 
loir, phllllp8-hD»d Burn WH (20) lo bold snniplor > . 

_ n. i «. ,i.ow,mAM,n,m,iiui,!M0VAi..' ■ 

(2) limlilll covur. (!u) iollmr pnrUi roniovod In ,,, , ,• 

’ Rnmoval limlitietlonn, glop ,b-2, In • rovoran nntiiovo «ix Plimip»,-)wml Hmowa innn Imk,. uf 

ordor of romovnl, Tlnhtoii.tlm iwo PlillllpH- powor mnpllflor, 

Iw/ilt flC)'oWs (20) ovnilly, , i •• * .. . ' 

• (2) lurn lliii 3<n lA upiilduduwn iind I'ltinovi 

■ (3) InnUji; ll)(j APC-7 uomidntor. oil mid 10), • •MirlpUiw cover (Fi«uro 3-D, limn I). 

(d’AUi^i ilm Baiiijiler mpclninldally bo .lluU llio l^toiiiovo «lop (johoriilor diodo (12) mn 

’ . ; ' diBliutco Irolii conlo/ (o noiitor ol Urn two Blilnis (Id) uiidnr dlodii, 



(2) Turn (lid ddllA upijldodown (ind riiniovi.'pUi.-iiic 
' -MlrlpUno cover (Figuro 3-1), Hum I), 

I 

(3) llemove Hlep Bdlmrnlor diodb (12) und Myl.ir 
BliiniH (13) under diode, 



AHC-7 ,ednnoqtura; 4iy 4.700 InclioB. > Tlghlon " 
Hie fair Bcrown (28) to Hocuro Uie aampler, ' 
To clioclc mectnmlcul iill|{nmenl oftliDiynnlpler, 
connect (lie U1UA. to “» 0740 a, 0741A, or 
0742A, ■ ■ ' 

CAUTION- ■ 

i '■ :V . * 

Center Cdi|ductor will break wlllioxceifetvo. 

Ik}tidii({{, ■. ’ ' . • ‘ ' 

. * - 

Ifirterl 0,0/)5-Uicb-dlumetei* center conductor of ’ 

, Humplor dVlve coax t)irr>ugb bole in ondHeclion'* 

* Of Hlrlplbm, ' , 



X^(D)« tiiBUll tlm two niotul acrews (10) bolding tlm 
o(ii)'''Ba(!tloii i)t atidpliim in place. Do libl tighten , 
' ’ /aierewB.* » ; 'j 



, /. t)ae a nilcroscopc wiUi.V|!f(4chl illuminator * 

^ to center Uie hole pvpf Uie, cxjlcr con- 
ductor of the aanipler-drivo coax. ' 

(7) Careftilly center tiio O.()l8-lnch-dlainolor bole 
In Uio Htrlpllne over tiip outer oondbctor of 
' tlm Bunipldr drive, coax and Uglilun Urn two 
inotal Hcrews (10) to aocure Urn end Boctlon 

, . of Hid BlripUiie. ^ , 

, (0) Cut center'. conductor Pf drtvq coax about 1/fl 
j llicb above Htrlpllne^ 

■ (0) Bond center conducroi*^'or drive coax to place 
it along oonter of strlplbie, 

(10) Carotnily biBtall plaptlc clump (0) and ligliten 
screw (7), ' ■ 

■ ' , i ‘ . . . ' : 

- (11) llefloider atrlpllne Jumper (5\ ■ 



• Apply niliilmum amount of beat to avoid 

, damage to alrlplHm. 

(4) Unanlder 'Coiin)ecUi,)li> <.y) Htrlpllne ' from ■ atep . 
generator to power amplifier. 

I 

’ (8) Diaconimct load^ and i;nn(}ve povidr amplilii>r - 
aHsembly from cnatlli)(. ( ’ ■ • 

1 i 

‘ b,-.POWEA AMPUniSfUNgTALLATION. 

’ (1) •Clean doLdd^r from bole In atrlpllne Ixiard 

' (Figure 3f-fl, Item 0), , ' 

f r. . (2) J^de the jiowei- g'mptlfb!r aaaumbiy m riie • 

\ ; P“»U"K-, -Vi . • ' 

b1) Inalall and Ugbrei(tj|m,iMk Pl)illlpa-be.kd ’ 

^■^ lii.>lm base of Urn power amplifier, • 

(4) Solder the power amplifier coiumctloii If> ilie 
Btripline board. 

(5) nelnatull aiup geiieratar diode (12) and Mvl-n- 

aliima (13). - . ' 

(D) Remove plaatic screw (2) from Urn plaaUi’ 
Btripline cover (1), and install cover. 

. (7) Install plastic screw (2) in strlpHiie cover (1). 

, ♦ * 

(6) Rccopnecl oil leads to Hie |X3wer amplifier 

, '(0) Adjust 04nA-A0Rl4 (jiuwer amplifier bias m1- 

,1 Just). See adtusfmt'iit procedure Figure 3- 1 1 , 

Teal U . , 

(IP) Chccl( aliipinicnt of f)<lllA (uning voltage .shap- 
ing ampKflor, Figure 3-11, Teal 12. 



1 






. • ’ J ' ' 






III \ ' /'j U 

‘ ■ 

•I -fi I . Hid]) Oenoi'ulj)!' U A To V«.>ji|tu!u 

liii'l) «ijiioniioi|j j»'nitorm ()io followlimt 
I), lU'inovd^oll^HUo ;«li‘l|>ll»o covtir (l•'lt^ul•« 3-H, 
Hum 1);,^, 

I). i^lj^iovo Hli))>»'|(Nvro illp'lo IIUn ^ ^ 

dmliill iiuw JiiitJui Will Myliir iililiim (IH) i>o«l’- 
tl()hwl UK Hliowli III Flijm’u 3*lf. . 

' ill llumfivi' iihislle Hui’«wW)fi'«m llio iilnul^^J Htrl|i- 
lliiii fovur (In ml ruiilacu covor. • , 

'if 

CAUTION 

Ovoi UiililV’i'lim pliiHlle bl>i‘c}w( 2) miiy iliimtiuu 
• kIi'.IiiUiic Cttpacltoi* Cl, 

« ■ ijiBurl pliiHllc Hcruw (2) In Hlripllno I’ovui* (1). _ 
TiipiUni only uiiUl riiiiiur Unlit. 

I, ClKji’k »illi{im)uiil of imiA Tuiiliii? V«lln|{u Bfittp- 
liiii Ampllfli!i-, riijurolI'P, TubI 12. 

:i-ri2, SIMlIPLINlJ UiJH^ To rupliieu Blrlpllim, 
puiTorm tlio i?illo^iini • ^ * 

II. nnniin-o niolul Hcrcws froiti^ pliiBUe alrlplliio 
I’ovur (I'lnuro 3“li, llutitB 3 nnil '•) o'»*l r«movu cover, 

■ li. Humovu Hlep-i'ucovery illodij (12) and Mylur 
uhlinB (13) umlor (Itoilc. 
c. To reiilncc* alripllno t*ml aecUoii: 

(1) llomovu pliiallc mixer ijpuJt clamp (0)uml,lwo 
mullil alrowa (10) froln fend noctloijof aliipii 
ll|io . , ‘ ' 

' (2) Uiiaolder one end of' alripllno Juiiijlor (3) nml • 
• ’ I remove eiul aocllon of alrlpUiie • 

(3 ) liiaerl 0,005-incIiHllanivter coiilor conductor of 
• drive coaxllirou|j)i Hole In end aocUon of elrlp- 
line •’ 

CAUTION 

CfetUer s^onduclor vtdll liroult'wlUi excc^ialve' 
liendlnii^ , • 

H) Inaorl iliu Iv.’o tnoliil Bcrowu (VO) Oj hold llio 
undaeclloii el alripllno In place. Op flol llBiilen 
acrcwa. 



Uao a I’nleroBcopo wlUi vej*Ucnl lllumlnalor 
to center the hole over the outer conductor ^ , 
of the drive coax, ‘ ,*i 

(5) Carefully center Uio 0. oiO-Incli-dlamerer liolo^.. 

In Ihe alriiiihie over Uie outer conductor of the 
drive cottX'.and U«lilen the two metal acrowa 
(10) to secure tJie end Bec|lon of Uie alrlpllne. 

(0) Bend uuntor collector of^Hfe/ve coax, placing 
it atOiijt center of slrlpl|p«. 

(7) Carefully l0H|all pliiHtlc mixer coax clamp (0) 
and tliiid-eirHCrew (7).* 

(Ill Uesolder slrlpllne resistor (0). 

4 

d. To ri-'iiliirc hirlpllne cunlur aeclton; 



MudiilplHlOA/IHWA 

. I’l I f • ■ 

^ ‘ Noth * 

The alnp-reudviii'y diode coil(iii)t (.11) l» Holdered 
In Iwtii the poivor-tiiiiplIfldrH’onneellmi iind the 
Srlpltno eiiptidflor (17), Alfplylnn hoiil (o (lie 
|H)wi\r'Siiiipllfl«iVi)oiiiieclloii wl|l,ipdht llltolyiin- 
aold«)r tliii commotion »l Uie ati'lpllne ciipacitor, ^ 

If nol\ npiilv (1 mliilniurii animnil Uf lieiit to iin- 
BoldorV tlui alrlpllne capocltor coiinuclloli to 
avoid dfciimitliin the cupticlii)i’, *■ . , f, 

A / V ’ ‘ , 

• (af Uiiholdef ihjwer nmpmior cnimectlpn lo a|rlp- ^ 
lino niid remove ale|iV\;iiL'overy diode eonliicl 
(18 ami. Ill) mid ali'(|llliio coiileiviiecMojii 

(3) llemove pellet realalor (H) friiii) old hIiM|iIIiio 
c'elil.Or Beetloii mid Inatnll on newHlripIliiocun'' 
ter heel Ion. , * 

(p|) Inaeil new alripllno cenler aeolloii luid hold Jn 
place lemporarlly with llirue aliort acrewniS). 

. ' ' ■ NOTH 

‘ To irreveiildanmne tollio Hirlpllne ciipdcllor (he 

alep-recovvry diode coiiliicf la anlilered Ip Ihe 
alrlpllne cttpacUor. The Holder provides n TIal . 

’ Hiii-fnce on Ihe (iiipimlior. Any force applied lo 
Ihe’cmitocf will then lie evenly dlalrlliuled oven 
the capacitor's top aui-face, 

■' (tl) Tin the atep-recovory diode conliicI wlitjro It 
I will cotmeef to' the at rlpltne capacitor, Stilder 

I the iNinliict at the iwwer amplifier conneellon. 

I If tiecOHBury, appjj^a minimum mnouiil of heat 
I nt ifie Hlrlplliijv^punllor connection lo allow 
I the. Bolder lo Tlow over the lop mirfaci? of Ihe 

J capftctlor. 

' p. loalall alep recovorydtode (12) wlUi Mylar slilniH 

(13) under diode. • ■, 

'f. Remove plaaUc an ew (2) from alripllno cover 

(1). y 

B. iiiatalt piddle atrlpUiife cover. 

h. InaeiT plaUlie screw (2) in alrlpllne cover (l)w 

i. Perform* Adjualnionl Proceduroa U and 13 of 
FlBur’e 3-11, Uieh CalllirnUoii Teal, Fl({urc 2-1. 

3-03. liywt ^diineelpr 04i0A ^.M. To replace con- 
nector .riT iiei-fonii liioToirowfiiiT! - , 

a. To replace mi Indlyddua) cable toUf lOA -.11 ,• per- 
form i)io followliiB iirocoduro! ' 

(1) 'tliiBort BuriidytTool RX20-20V2 Into Conneclur 

.11 over pill of cable to he replocod. 

(2) Vorce the pin oul the rear of flic connoclor. 

(3) IliiHerl Uie now pin (with cable attached) Into Uie 
/rea'r of the coiuioclor and force IJie pin Info liie 
I connoclor uiitll^t is locked In iwalUon. , 

b. To replace Uie comieclor Iwdy of G’HOA-.U, peri 
form Jie followInB procedure: 

(I Remove knurled iiul oij frotil pone) side of con- 
nector. ' . ' j 

t .............. kl.. a. kiM. 1 1. o . tl 



• ” » • * ’ ~ I I 4 

1 1 f l asuhl. i' of .Mi ll HU'liilInu lumper (3). . ‘nuriuly Cor|)oroUon. .Norwalk, Cotilifecticuf. 
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3-(H. Pmm'lillJ CI.I?CUIT11J0AUDR,. 

' -y— ' , ‘ ^rrr if.M . i_j < 

Il'DtI. Till} lu'liiluil ulniull llm (HIQA uii<l 

II4IIA HIM) of IIW-|lltlli>U liimi|{||, lyj)lj llOI^HlNllOll of 
iiifJftilUu aomluatot’d liominii to hoUi Nliiito of LiiniiIiiUiik 
infttoj’liil. 'HoIiWrlnK (Jim Iw tloiwi 'from oUlmi’ aldu off,- 
JJio Ijoiii-iJ Willi oi|ii<il'ly |{ooil I'umillji, Tiililu !1>C llu(o ’ 
roflijh'Ui] loolti nml miiluHul/i. irollowlii^ iiro roiiom- /' 
nioiitinUoiiH luiiJ iirciunutUmNimrllnuiit lo|ii'iiitoii uircuM 
roiiulr work, 

II. Avoid uiiiiiiRnNmiryiuoiii|imioiit rfuliKlIlulioliillgiiii 
I'OHUIl III diiiiin^o to ilio uiVmill lioiU'd and tidjitu'niit 
^o»i|)oiioiitii. , , ’ ‘ 

I). Dd,tiol tiHu 11' lliitli-povvur Woldartiiiic iron. I5k- 
,0(i{|i<ilV4] Initil iiwiy lift a aotiduolAi'' 01^ duiiinKu tlm 

'■‘'fe • . .IV : ■' *. • 

'Usif II HUclIoii duvicijiUTiilJlo 3-0) or wooduii 
l0t]^U|ilok to raiiiuvo noldoruroiii uoiiipoiiiHit iiiouiiIImk 
. IHjIoh. do not UHE A tjllAliv MI3TAD OIi.)|2CT8UCII 
AH AN AWL on TWWT DIULL FOU TIII8 PUIlPOaB. 

\HIIAKP OH.rECTS Mav damage this plated- 

THROUGH CONjJUCTOIl , • 



( ; 

/d, AKur Holdni'UiiL roiiiova nxi'iiHH liu* Ihim-itio 
((ildarod iirmi and djijily ii pmUn’liviM’oiiiliiti lupravaiil 
(oiiliiiiilnalloii and i.’onrotilori,- Hmi Tidilii 3-D Ini' 
/riii!ntiiiiii)lnijal|on», 

/ 

/ 3-IWI. A lirokuii or Imriiod HDotloii ol t’oiidiii’tor oaii 
1)11 rapiilrml l>y tirldiHnu Um daiiinipid Naaliiiii wiili a 
liinitlli of (Iniiinl aoppar wtru. AHo^^' ad#ia|u ovorlai) 
and ruiiioya any variilnli from uln||iid nondi(i!torlmiii|t> 
aiildurlniifwlro lido plkofi, , , . 



’3-07„i Coiiii'ioimiit Roplanuiiifdil. A nniioral proK>- 
diii’u ior ropianlnit, a noinpoiunlKln an follows; 

■ 

Ri'iiiovti diiftioUvii iiotiipoiimd from rirmili Inturd, 

1 ). 10 ) 1110 VI) nol('lt)r from iiiljiinUiiu- liolmi 10)1111^:1 
nuclioii danoldorlnu aid (Tallin 3 - 0 ) or wiiiwk’ii IihiIIu 
pick. ‘ , 

u, Hlpipii lundn of Voplacnmunl noinpoiiimt to iioin/i 
iiiouidlni) lioln HjmciiiK. * 






Tnhii! 3 - 0 , Priidnd Circuit Htildui'lnn Enuipiiumf 



Ruin 


— — 


Speeiriculion 




Rem Re(-(inimi’iuh‘il 


Soldnrinii Tool 

^ \ 


Holdurlnu: 

UnHolden'lMit 


'WUtIuge rnlliiKs: 37.3 
Tip Temp; '750 - BOOT 
Tlp^Ue; l/U"OD 


Ungar *770 Handle with 
IJngur M 337 llealinit Unli 

' 1 • ' 


Holdnriiig Tip 
liuiicral purport) 


Huldcrliis 

Uimoldel'itiit 


\ ■ ■ , ’ 

Sliujie; cldsel 
Size; 1 ^IJ" 


Ungar vPLJ In 


Do-nol(lcrin|^ 

Md 

' , .f ' 


Uiifiuldur|ii|{ mulll- 
cuniiecUon componeida 
(e,|{, , NockclH) , , 


Suction device Ig t 

remove muitcii solder 
,"(roi)} connectioi) 


Soldupulll hy the E^Jisyn 
Cumpany, Arlola, 
Callforniu 


llnnlii triux) • 
Buivcid 

» 

* " l . ' 


Remove exceus flux 
front soldered area ^ 
Uefore uppHcuUon of 
prolvcllve couUnit 


Must nol dissolve 
vlclted dlrcull l)use 
Ixjard hinturlul or^ • 
cotiduclor iMiidiiig.' 
agent , • 


■ ■■■'■ ' t 

Fw'tJii ; 

AceUmV 

Liicit'uer Thinner • 

Isopropyl AU’oliul 
(lOO'f dry) 


^Holder 


Com|)uncnl replucemeid 
Circuit iMiird repair 
Wiring 

t ' 


1 ^ 

Resii\ (flux) core, ‘ 

high (In cuiiteid (CO ^40 
tin ^leiid), 10 gauge '(SWO) 
proferyed 


1 9 • — 

1 


Protective , 

Cuatlii|{ 

! 

i 

• ■ • 
s 


Contamination, 
corrosion prolecHon 
after soldering 

. \ 


Good eUvctrical ihsuluiion, 
corroslun-preveidlon 
'properties 
■ • ■ 

, / 

\ 


OK Drl-nijJi n« 

Genei'.il Kleelrle Co. 

Hllln.ine Piioduels l)lv, 

W.ili.M lonl, N. V. 

■ . t 

' ' " ’ J 
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MoiIuIh WIuA/I)<IIIA 









tl. liiHDi'l/iinm^loflDiit li)ii*li' lull/ imuintlMii loiil 
tioHiiimi t!/im|iiiiiiiiil iiH oi'liiliml wtm puHlitoiuiili DO 
NOT rOJfC'K ly^lADH or iHUPLACISMISNT.COMPO- 
NNNT IN70 iitbUNTINa IIODKS. «liiii’|i.l«tnl oiiila m'(iy 



3 : 



;NuHJ 

Ak/i| I'miti iiDmpnnuiilN, ott 

tiiiMPu' uii|)|jiiitin'H, mill 1)11 I'lipliimul 
lii)|lt iiimuhluriMit, cilji Imiiiti iiuiiv hmly of 
liiiflivu compriiimii, roiiiuva uompoiiuiil timl 
I'l^filliliHi li/iiiiii loll in I'loiii'il. Wni|) Imiiln of 
iimiiiimil .coiii|)onoiil oiitfiiiriiaroumiorli;- 
iijifl IrnulH, Holdtn'wrii|)|)odm}iiiit)( 7 lion iiiidu)l|i 

I oxiMimi Usifl. ‘ ' 

' ' • * f ' 

T|'hiih>mIoi‘ Ituiiliimniiiiiit . A irmiorrti |ii“ocu-! 
lor i‘t)|)Ui|.'lii|} II Ihiimluioi' iu tm follown; 

Do liol tijiply; oxm)Hp»v« hotii. Sue Tiibltf H-0 for 
^)U1i)riiii( tool npmilfimUloiin, , 

I). Uttu ii tioiit' nliik' muili no pUol'H or InmioiUai 
/iclwooii ,triiiinlHtor body mid hot uoldorlnit 11 '^),'. 

0. Wlimi iiinbillhiu II rupliimiiiiDiit (rmiHlatorr.ibi'' 
nil I'D miinelo'iil Imid luiiKtIi todioalputu Itiml uftioldor- 
, liiK by niiitiiliiliiliiK »boul tliu miiiitf It)ti||ll> of u)q)OHud 
Ipiid iin iisod for ip'tipniil irmialHtor. , 

H-OU. Olivfo Ropliiuoiiiuiil, ^iflld Dliilo diiJdop m'o hr 
iifiiiiy pliyalmiT fornia ‘I'lits hoiiioUihos riimjllti In 
uotilijutun iin to which tomi or Ooiiiioctloii Is for llio 
cat|iodo‘(iii>KuUvo) or uiiodo (jiosUIvu), slum) not all 
diodes lire niiirkad with tl|o sbiiidurd syiiibuls. FiRurp 
3-4 shows eitmiiples of siJijij/dlodo marking mclliodjfti^ 
II doubi exists as lailQurlty, an ohiiinieler may bo'? 
used to delcniiiiic tho^pi'opor'coiiiiecllon. U Is iiuc> 
esHur'y la know UiO' polarity of i|ie .ohms loud wlUi 
respect to the euinmixi loid'^r Uio ohuimctor used. 
Ohms lend poUirlllos hp> soihe common olimmolers^ 
lire shuW in Table ij'O'.VVhoil.ihe olimmeter Indi- 
cates the le»st diode roslsUinpo, Iho cathode of Uio 
diode Is connected^ to the olimmeter load which Is 
negative with respect to the other loud. 

Note 

Diode rnpluqomeiil InslrucUoiis are lAe 
same IIS llioso for transistor replacement, 

. 3 00, nEPLACOADUE.PARTJS 

' a.o'l. I NTH ODUCTION.. 

3-02, Model 04l\lA parts are listed In Tables 3-0 
and 3-10. Model 041 lA parts are listed In Tables 
' > 3-0 and 3-11. Parts tn Tables 3-0 and 3-0 arc listed . 

Irt 'Alptiu-numcrlcal oi-ddr by roforonco dcsigputlon 
toi^ebicr with their . IIP sto$k iluinbcrs and dcscrlp- 
• r tIoiiV MIscelliinoixiH and cabinet puiHs not indexed 
by ‘'reference designation are listed nt Uio ends of 
'the tables. Tables 3-10 and 3-11 list parts In ulplin- 
^ liumerlcal order of the IIP slopk number and pro- 
vides ibe following ipformatloii on each part; 

a *U»Hi;rlptioti ol Uie part, (liefer to list' t)f abbre- 
I ' vujti.nih Ip Table 3-7, ) . 

:i^« • . f • 



b. Typical mapiifacliirer'of llie pnri In a flvn- 
dlgll male, (liefer to mxhi list of pmnufuclurers 
In Table 1-1 • 

^ e. MiMilifiiuim'er'N purl niiinber.. 

d. Totab ipiunllly used Ip tlie Insliiinnml (TQ ttol- 
ninp). 

Table '3-7 llsis rofciritnce designulors and abbre- 
vlallons^Jhiid In Tables 3-11 lbr<il)ith !l>ll> 

;i-fl!), oiimc^yi^^^ 

:i-(M. Wlimt ’Ofdurbig a replucemeni pari.; listed In 
Table 3-li llinxigb 3-1 1; 

a. Quplp Ihii llewlelt- Packard stock iiu:i)ti>ei' for 
Urn pari. , 

b. Ad/jress t.lif oi'd«(4‘ or bnpiti'y to llio noai'esl' 

Jluwlett-l’uckard sales and service office llsleti at 
11 ) 0 ' roar of this mamin}, , 

I 

To'ordcr a part not listed hi the tahlos; j 

♦ j 

a. aivo u coinplolo description of Ihupnifi Including 
•Us Ibnctton nfid location. | 

h. (live Ihe Instrument .iiJhIoI number and com- 
plete st'riul nundwr. ^ 

c. Address the order or Inquiry to Ihe iiouresl 
llewlelt- Packard sales and service office listed ut 
the rear of this manual..' 



3-C6. SCHEMATIC 



lAMS. 



3-<I0. The scbematUy/ulnjtrams In tills socUoii rop- 
resoiil tlio clrculbi<^ectrlcolly. They are pot wiring 
dlugntms, thoMuit'wl re colors are given where prac- 
tical.’ 

3-07. The circuits are arranged according to signal 
flow; cuiikequontly, sdme switch and circuit ussoih- 
blles may lie shown In part on mure Uiaii one diagram. 
If so, t||e roreronca designation Is preceded by P/0, 
for "Part Of", and ^is followed by a noUUiHi of tlie 
nntnlier of parts tnto which the assembly 'has l>eon 
divided. 

(''/•'iv. . , • 

SkpBi, Tito large iiuml)oro in the lower right corners 
oi'^io scliomottcs are Uio scliematic numliers. These 
Muml)ors lire used to cross refereiice coimocUons 
between sclietiintics. 



3-00. Homo of Ute general informutloii obtainable 
from Urn schematic diagrams is shown in Figure 3-0. 
Notes and explanations .of symbolTi pertaining U) all 
the diagrams are conbilncd in Figure 3-10, Figui^3-10 
also contains Uie lest sblnp and mcasuremant con- 
iflUoiiB required to obtain Uio normal tost pobil wavo- 
foriiis and voltages iioled on Uio.Bchoiimllc diagrams. 
Notes about S|)oclflc components, circuits, nr cnii- 
.dllluiiB are given on Uic diagram to wlilcli they ajiply. 

3-70. As an nlil iu finding conipoiiuiils and ussoin- 
btlps In the set of dluj^rams, cacli dlugram bus a box 
labelled Reference Designultoiis Uml runtaliis all Uio 
reference desIgiiuUons appmirltig on the diagram. 
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I*'lj{un.' SfO, Ot>ii(.>i‘ul liifonimUoM on titiluijniiUo l)lni{i'>in)t) 



1. 

2. 

3. 



lloHlalMDCo ia in olimti niiti ciipndUnqv In in mlcrorariula imk'Ha otliorwlHi? nulwl^ 



P 'O t |)(u‘t of, 



\ 



MalurlHlt dunolutt u ratilury.iUi>1ocUHl^ value. Value Hhowu la lypleal. * 

f 



ini\ uuiiuLuo u luuiiiry ^auiiJlJlcnj' Villllt? 

pifjiiicMora may lie (iniUled or realaiiira jumiieretl, 

O 

D 

r — 1 



Sorewdi'lvcr ndjualmeitl. 

Panel eoninil. 

lilnelotiun f|-unt panel doaliniallunn. 

r 

)i:ncluaea rear [iiuiul' dealipiallun. 



0, 



X 



Circuit aaaemlily Umlerllne. 
OUicr uaaemlily Ivirderllne, 



I 



i 



0. >CW 



I). 

10 . 



>cw 

O 

CD 



- Heavy Ilno'wlUi arrowa Indtualea iialli and dirijcllon of main alipiul. 

■ « ' 

* Heavy daalftjd Hue wlUi arrowa Indlculea imlli and direction of main feedlmok. 

Wiper movea (uwJrd CW witli eluclcwiae rolntfoit'or eonlrol aa viewed from ahiift 
or laiob. , • 

Numliora In clrclea on clrcutl liaaemblleu allow locallona of leal polnta. ’ 

Kncloaea wire color code. Code uaed (MIL-STD-OOl) la the aame aa Uio 
realBlor color code. Flral number liulenllflea Uie baae color, aecond number 
tlie wider atrlpe, and the third number IdenUflea the narrower atrlpe, li,|{, , (5^ 
dcnolca wlilte baae, yellow wide atrlpe, violet narrow atrlpe, 
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.; .Mmlwl^i a4lOA/JJ4l'>A ^ 



V. (jj) -0- 



villaup fwifuluioi; (hmiUduwn dtijUu). 
rocgvury dJAclL*. ' 

I Huld uffoel IriinBiHhjr witli N^lypo Iwau. 
/ Field effisel lr|«talHldi’ 

'V ■ 

I ' / 

fenpacHlvo diode (Vtirlciip, vaructoi^. 



I i. CpNDmONB /on DC VOLTAPE ANO'WAVEFpnM i^e'asuhement . \ ' 

/ , • / - ' \ ^ \ 

u, .■ LINE/VOLTAOE: 1(6 VAC i 10*1 lor 230 VAC 1 10*J, 50-00 »*. 5, \ 

I). 04l^A CONTROiyiETTlNOS v- V 

/ mEQJlANOE (OH*) . . . V . . ^^lo Include rrequoucy 

‘ / — ^appllud.to ij^l I A InputB; 

/ SWEEP BTADILITY pW dilenl 




/ SWEEP BTADILITY / 
TliBT CHANNEL QAIN 
AMPLV;EtlNIEI^ . . 



. 1 / . . • . . . ( • • I • 00 

/ , . , . , mo){. clockwlae 



PHASE VEUfH|?H . . . . centered (opproxlmulely) ^ ‘ / 

Connect equipment bb aliown l/kundard toal aetup. Adjust alBiial 

Icvfel i<f -30 dDm ^t Uie 041 lA^lTfeFEIlENCE |K)rt and -10 dDm. at Uie 04|J a TEST lyrt. 

AmplUude'a glveiyUirouBlmut/^ie 1I4I0A Apd 041 1 A oaBunie Uicao |)ower le\jela at Uitf 



0411A liqmt juryii 

Tc^cKeclt BEARCH wavctor(nB, dlaconnecl HF Input from signal adurco an^ct ^lOA 
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yawllch to ntaxjnjum^clocl 
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_* t._ *iir ^ 1 . 
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using Sampling OBcll^acopo HP Model 140^ wlUi HP I424A, and IMOA 
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divider probe HP IMOID and blocking capacitor HP 1021 tA. IpformaR^ Is 
also given In Uto li^bjcsliootlng procedure foruslng SPECTRUM Anal^or 
HP Model 061 D ana flOfllD wlUi 10:1 divider probe HP 10003A. / 

DC voltages sliown on Uio schcmailc -diagrams should bo taken with ^digital 
voltmeter wIUi W megolim Input Impedance and 0.06% accuracy. / 
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^ tumriiu fruiiUuiiuv.’ : ^ . * .. 



Momiiu froi||Mm«y,^' , 

',a, '^Bul HtAlllM'rV eoniv^^^ . •• 

4, Aijiibt Hr nwvor froiu.Uiu wlmiWBouruv ror HISF CHANNIcn LICVI2L mulur * i/ .■ , 
|)()J|u«Uon HHIio pIMOHATIS (;iin^ . . , ' ■■ > 

ff, AillUHt ll4lflAl»lliA8liI VISimilSU'cbWiol.- 'Hl>HB« liullciilltui «n IHI3A or'iMHA ' Mi 
' • ulimiliJ iiiovu uimtollily/ liitiluiiUiiK A410A lii plinnu-IuuUud, ‘ " A ' '' 
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> * ' ' . ...ill.' 



0 






u, • A\l)uut Hlitiml BDUi'cuiiulput'IOiVuI'ror lUD BBolyli] puuJt lil oHulllou^ypu. . 

r ^ ' . 1 * ■ ' , 

^ CopiMocl iiaollloacupo *10 irtvldur yrolJOH . ‘‘ 



tit, Bulucl vaiuu of ruBluO)!' AlOUill wlilolt pi'uiluuua u,S(i|0 mV iHO inV pulUt'lij-liDUitli'lilim^wiivu 
' alipinl on uacUloaouptiH nl lioLh lu|^l puhil.a. ■l'yplcttri|',nii|{o of Vuliioa rur A 1 01121 la 2, itUQIjOhm 
lo 0,02KtIuhni. ' ‘ ^ ’ i ' f / ’ 

' -I . , ^ , 

r. ^ COui’k Ijii' 11121^ CII'ANN(2 Lj LliVlCL lilului’ (Mil) liitircHtimi.* Botud viiliiua of ruul'alor AlfilUlU 
illicit piM3doC(ib'iiu IhdU'illliiitM ttiu lllj^i did. of OPI2I1ATI2 ruitlnli, 'iVph’iil rimut< n(.vuJuL>a 
. for AIBIU2 ll/flll.lino7llKolii»H.:'. • ‘ I - . ' 
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(MjlOA REFHHlSNcl 270-kil7, AMPUriKHABSHMQLY AlO. (BolocL AlflCiO und AI0H13.) 
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DESCIin»TION 



I ** 

» • '*t 4 » 



- ; ' V 

icncy of 270 IuIk 



Uy auitictiiiB 



nalidptmaiflllur at Uic output of A>10 IB odjualod f(^ ccitlur frequency , . 

. Uij) voiUe of t^Mp Uirougli AlO la udJuatfRI ;l)y aulcctliig Ute. value of AlflCIO, Oafp 

Utrouolt AID IB adjuated aelccUnn U )0 value of AI0R13. Galp fa dclormihcU by copiparlni; p 



n l^.owii 270 IdlK alBitk{^)pHcd to AlO jnput to the aignal amplitude at tli^'^outpul.af AIO. 




, » 










'C ■■ 



t 



♦ . 



3 - 21 ) 
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• Ml*, 1 1 tf< ^ i •■■■ i4 4 
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•TEST EQUIPMENT; 'Il'vtim B. D, and 13, Tfll)k> 3.1. 



JMWCEDUIIE . 

■ ■■ — ■■- — . „ 4 , 

u, Unmovo AJ3 and A14 circiill Iwnrd as^ombllnH. 

b. CoimOKl 27fl-klf(t Hlijmil aourcu and oMcllloRooiJe lo AIITPI and AlOTPI, Adfusl aiitmil 
Hom co oulpul^lb 220 inV |u?uk to ptiak an dlHpliiyed on ohijII|ohuu|u>. 

Cj Cuniulol onuill^popL* (0 AlflTPS, and froquencyV’ounlor to roui'.iiaiud TESXJ??tAN OUTPUT 

nonnuclor.’ Adfiiul IHIOA AM1>L1YUDE VlilllNIEU Jiul TEST CtlANN 

' lor ad^flte Input, al|pinl to counlof. 

»>«Jdmum Hiipiul on oscIIIoscoik- ocnn h 
* m . ^ unli Huldcl tliu value of AlOCIO for inuxlniuni nlfinul at 2711 lUlz 2 Ml/ 

,^•11)1 cni rnniso of values for AK)ClO is zero to tlUO pK. 

.* 

e. ^hock If Bipal nmpllljfdbfll AI0TP3 Is 2.3 voKm .0.3 yoHs peak to pe<U;. If not, seleet 
Itie valyu of AI011I3 Ibr correul aipplllude. I^plcal'raiiiiu of vuluvs-for AfOltlS Is 
l.,l Kllolipi lo l.02K|lolim. 

• N 

f. vUlBconnecl uliiiml source and l eluBUII AI2 and AH circuit Is.ard assemblleB. 



cnicurr 



0410A CHANNEL PHASE VAKIATION OVER AOC RANGE. (Adjust A 121,2 and A14U, ) 



DESCmPTlON 



The Inpul Rl‘ slipial nl llie 0411 A Is cliniiiied by 20 dU while Ihe reference channel ojjt|>ut Is 
monitored Ibr a conHUml pulpiiL, Tlie lowpl' limit of Ifie reference channel dynamic rani'jie Is 
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ElKure 3i|I.. Adjustment Procedure (Sheet II o| jjr») 
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Muiitilu iML^IA/tMllA 
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mCBCIUl’TION AND PUOCIiDUHl*: 

.- H .—. — ... 
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iCotH'. ) 



foimil by rtNlucbti; iliu Ul*' input nlnimntitlll Miu AOC cIt'uuH in ilm rurui-uiicu clttmiiul can iiu 
liiiiHul' mnlpUlii a cuiialupt ijuipu^ f'rbin tlUa |M)|i!Uhu lir'alipml la Inai'uaavil by 20 dD^^anil 
lilt' 27U I(Hk oulpiil alipial alijjiHp remain cunaLunrtlirmi|{li llio 20>il|) riiiiBu* AI4D2'aml A*I2D2 
jire ailjuHlud for aUnlnniio^aae ejianiiw over the AGC ranije, 
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■)0 <B AnthoATOBS 
HP SAtljTA 



f 



1 ♦ A* 

.TKST EQUIPMKNT: Uema I, 2, 3, 4,' 6, H, 10, nnd BO, "Table 3-1. 



imoCKOUDE 



/ 



a, ' Pliaac-Iucb 64IOA aa folluwa; , 

' A ' ' . • A 

' 1. Bel alunal'aouroe for aln|{ic-frequr?ncy CW operation, any frequeiicy from 110 MIIB 
to 12.4 an*. , . , - 

2. Set FREQ HANQE switch on Q4I0A lo a iwaltion that Includes the slKiial source 
frequency. , * ' ^ 



3. Bel SWEEP STAtJILlTV control lo llie CW poallton. , 



f . 



4. Adjusl RF power rrom tlie algnal uourcir for REF CHANNEL LEVEL meler Indication 
■ in the OPERATE Tanue, 



D. Adjust 0410 PHASE VERNIER control. Phase Indication on 
move amonthly, IndlcalinK 04I0A is phase'-loched. - 







or 0^14A should ■ 
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Di^BCiOprioN /no i’nocli:i)um:: 

' . » . i. 

tV- 



..^m.rnUm 



I). Coiiin.'(il llio ttt! viljlmoli'j’ (0 (Im IMIOA ruiii’-lldiiul illCF CIIANNI'*li ^}UTPUT imlitimjliii', 
Sul Mio lir Ihnui^iA^voV lovAl lo llio lowiir lli^ll ol itio AOC niniio liy oIihoi vIhh ilu! ^ 



IU 2 vij|l.tm>(X'i‘ IiuMuhIIom tmiJ uli)iml Hoiinitf pownr oiilimt imtil Mio' voHim>ii.<i' 

Mliii'lH hi itoi 2 i'(>»Ho niphijy.' flioii hIkmiiI HouriHi powoc im|U Hh.' » / 

^l;llmi*lt*r liidliiiilliiii )unI Hhihillmxi/.Hiiihlfyliui AOC tiodnn Iiiib nlin'l.i><l. Tlit« pnii-’Otluro 
*'j dltoiilil huilotiu miJi'ii Um|i;pnii» to nuuoi-D.lIttil lliu Itiwor tidiK of llio AOC niiiito hiiN htioii , 
‘riluli'i'^ihiod iiutiiiriiluly, , . ’ • 

lit |^li)vi;ly liil’i tmuii «iipml uouilil powt’i* !in d)Vili 4 Imllciiloil on tlio powi'i' iih>lni', Ah powi*/' 

ll4lSA or IMI4A pir 

^li rililiiiip!, AdJ^UI. Hi|piiil;Bt] 

djuNMiiH Al»l|iujl<l AI4U h 

jllltiHo uhut|y;v 



I ^ l’n|(i«miHid'£i.j)l)»Mi'Vo lJ4lSA\)r IMMA pliiiHo jipilltnilhin. ’Ad|»Ht AULIi iiiid AUh2 (or « 
, minimum, pliluili riliiiiiip!, AiiJuui Hiipuil.-Bourim power Uiroiiuh Mir KO ilM rimiti* unvoiylK 

M .. >1.11.1 lii.i Alfll.n »Ii.4 AlJt <> lii Mil. I >1.4 iiii>l •iijiitl lliit» iiiMiilii.uiii iiilttiiiiikki^ k : 






m 






l ^iii i*i m i ^ « 






w 



imOA. Hwuep SliftiMUy C^^pull W C\V A^ode. (Ad|juiis|^ Arlt'jO). • 
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^,VoUii|{t* OH lli« VtTO, i!odl«rltiii llm VTOYK;quiiii;y (or jml|iisSSpHr^l illrij|U*. A7 MI^I)Jh 
ud)uHted for a \/tO iHintiYd voHum* of ■* I0„7 Vdt! iil^j'C’/TiJxr (fl; . i, 
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%iST KQUrPMKNT! Ileiii If,' Tiilifl.' , 






I 









piiocicbunii: 
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04I0A.A7XJWJ. 
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u., ConiK’ut.dy 

iP (foi FiiiW.r(ANQfti, HiCTich lo iJ.o to ayz.' 

' c. Sul SWKKi' BTABIUTY coiiUtiNo Cw1conlliiuouB^,WUvW| 
d. AdjuMl A7l^0 for kW, 7 Vdc >0,01 Vdij^ljtdluuUotrOH do voUnioJiu'n'ifflP 

M3; •"w 




'f».. . 
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l§j IM||tire a-Il.,iAd)uBlmuiiWrouuduru 10 ol afi) - 
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;i-3i 
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i 

MoiIoIh IMlOA/llillA « 



111 



riSBT 



DISKClUPTIQN AND PHOCIJDJJIjdS 



0 

(CODt.) 






II, I’liiiHu'lodt tnioA n» riilliiWHi 

I ' •' 

I. Bt'l n(|{tml Bourmi for Hliinlo-rniqoimey CW oih'ihUoii iimr'froniii’iuiy from ilO Mils! to 
la. 4 011 k. 

a, Bol PllEQ HANOI'/ uwilali on IHIOA to ii iiohHIoii IhnI limludun llm rtlqiml ooiiruv 
frotjupimy, 

3. But SWUKP BTAIJIHITY uoiilrol to CW poallloii, ^ 

4. Adjonl Af powor from Uiu ulipjiH Houruo for HJiF CHANNICL UtiVFL imitor 
. IniJIeitlluii ill (lii> pPHHAI'F- rimi<u, 

/ . ' , ■■ 

0. Adjuk II4I0A PIIABIC VI5HNIEH coiili'ol. Pltimo iiidiciilloit on U4iaA«T)r D4I4A uhoold 
loovu Hmoollilyi litdloiitlnif the II4I0A In |ihiiN(>>loulUMj, '' 

Tuikj 27HrltHK HuiidpaHB Filliii '^ 

I), Hcmovo Aia olrouH Iward fl«iiL»ml)fy. , 

Of Coimvcl 27 <M{Hk sfiiiiiil souri)L> uiidtiMcilloncopu (ix AUTPt. AdjutU t}||;im| uouruo 
, to 220 mV I G m^qu|^ to pi’Uli <iB diapinyotl on UBctlloHUopo, 

Coimout pNdl|oticii^)i? 10:1 proho to All TPS, iiiid coimi’cl froquoiicy cuiiiitor to rt'iir-punt'l 
TFBT CHAN OUTPUT. Bol TFST CHANNEL 0A;N and AMPL VFHNlliH conlrols Inr 
Huffichml Nl|;niil lo oporute couiitor. 



d. 



0 . Adjuiif Hiipiiil Buu^ lltrouKli 270 kHz uitd ooto If maxlipum oiipial on oKcJtloHuopu oooura 
at TUB kit* I 2 IdiR. If not, aeloct Uie valuo of AI1C6 for maximum Hlipial ul 273 IdtK, 

I’yplaal rumio of valiida for AMCG is /-.oro to JOO pF. . 

Adjuat Gain tlMouipi Al I • - . 

f. Clicuk if aitiiml ampHludo at AftTPS la 10 valla 1 1 volt ponk to poak, If not, aelvcl ilii* 

valuo of Al 1H4 for eorrocl ampUludo, Topical raiiao of valuoa for Al IH4 Iq. 3IJ3 lo 4114 olmih. 

t> 

K. Dlaootmucl aluiial aourct> and roinaLnli Al2 Circuit Board Aaaombly. 

Adjuat PliUiio SIdft tkrouBli All 

'll, /Coimecl 10:1 probca of dual trace oaclUoacopo W 84I0A at A12TP4 and A14TP4. 

f. Adjuat 0740A HEFEHFNCE PLANE EXTENSION to aujiorlmppao the two wavoforina on 
Uic oacllloacopc, 

j, Scl^tln? PHASE VEHNH^H control to mld-rnniio ua followa; 

• f % 

1, Turn PHASE VERNIER to maxlmom countorclockwiao jioalUon and note pliaao 
Indication of 04I3A or 0414Af / ' . > , 

, 2. 7\irn PHASE VERNIER tu.maxlmuni clocUwlae |)aulliuii and note pliaae indlcaiion 

on 04I3A or 0414A. / 

/ f‘. ^ 

3. Set PHASE VERNIER for pliaae indication on Q413A or (14I4A midway hetween 
Uiu |K)inta noted In alepa (I) and (2) aliove. f 



Figure 3* II. Adjuatment Procedure (Blieet 1 2 ol 2Gf 
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MoUuIn IHIOA^IMIIA 



ri-.h'T 



DI::S(?im’TION AND PHPCIinUIIIC 






1 ) 



10 



k, PliiiHi.' tndkiillmi im1HI3A or IMI4A hIioiHO Im> < (}0 dt'itiwii 1 10 dL<|{rr*<.*ti, If nut,. 

mik'd till! valut'H of Aj ICI and Al IC7 for indliiiiUo’ii o^,^ 00 dt'ifm'a • |?di>it;rmiN, k 

Typical raniic of vulucu for Al ICI Id IHO to 3fl0 pK, luid for AIICI7 la 220 to Slit) pF. ^ 

# 

in. Ilculinck itain liy pcrfonnlnu alcpa h llirouith tt> . 






emeu IT 



IMIIA A7 VTO AHSFMnLY.fAdluai AimioVind 47^0, and ai'k'd A7U3.) 






niiSCIUPTlON 



If 



7'ln? VTO upper and lower liinlla arc adj^lcd liy olaniplHK the niiidnmni and inafUhiuin do 
conlroj vullaBL* that la applti/ to the VTO, ,71ie upper-freejuency VTO llinlt la controlled hy 
BIAff ADdUOT AOIllO, and l/fc lower llnifl fn adJuNled hy aeledliiB A'fUS. With a flt.4 Vdc VT 
control Hlanal at 0'HOA-/t7TPO, the Op Mll>. AD.IUB-T oonlrol IMIIA-A7UG la adjnaied for a 

ikjitl * J 



VTO freijueiicy of OO Mil/., 
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uiujAi. voLroritM 
^ ^(<l> 



IZZ3’ I » 






T 

— / — 

TIiST ISQUIPMFNT: ^ni8 a, 0, and It, Table 3.|l. 



PIIOCEDUIIE • > 

a. Remove 64l0/\-A0 circuit iMard anacmhly. Connect ground 'Jumper to 04tOA>A7TPI. 
(Hie VTO tunliT({ voUaBO may now ho controlled hy the SWEEP STABILITY control.) 

h. Comied dc voltmeter to 0410A-A7Tim and adjuat the SWEEP STABILITY control for 
•. 0.40 Vdc • 0,02 Vdc. . ' 
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■V 



MdiIuIh iJ4lOA^I)4llA 



Hi'VlItMi Ml 



TMST 



10 ' 

(Cimi.) 



moHcnnvrioN and pmockduhI': 






(!. 



* 1 . 



CmitH'itj «lt; volliiM'li'j- U) 04IIA -AOTI'n, NlmHlikhi" I1,a Vil«' * 0, tW Vdc. 

Att|UNl 1)41 lA'AOMS only M itullinXiun In mit,iir liik'i'iifuri.’, • , . f , 

I , 

Chfi'li Ni))iih1im'iirrit AVMft Hit) MID AD.IUKT) iin*l A7tn« i l4JV\'JiikQIM';Ntrv CI.AMI* 
AD.MJKTI UN (mII.jwb: . ■; * i ' 



NOTK 



*■ 4 

I' 






Thi-'Nv iwi) I'liNlnilh litU'i'iii'i ; *mtili»> it)l|iir>lMi*)ril it 

niily 11 liullnilliili In Oiil nl U'iII>^U||'l'. 



' < 

1. .Cuimi.’j't Iri'niiuiiry n)|iilt<'l lij 1)4 1 1 A> AH TP7 iinil niiliHiiV <)r vuliiin'ti'r In 

IH|l)A-A77’PtJ. ‘ . 

2. Atlliinl h’WIJliP KTAIUKi rV nnilrnl Inr 11.40 Vilr Vo,02,Vtlr al II I IDA- AO I PO. 



:i. 



l''ri>i|ut.‘iiry. I'ounlin’ Hlimilti hulliMln OS.MIIz >0.2 Kill; 

AOlusl, KWKKP KI'AMM/ITV inimU'iiI Idi' IhwuhI VTO Ifi'i^ptuicy. • C'iiiiin>/'| ^0 Vdi- in 
04I0A bWI’jKP UKI' iniml. Aillunl im’knIIvi^ volltiui? pi tiliTiilii II. 00 Vilr >0.02 Vilf .ti,. 
04 10A-A7’rjOJ. l'i'i.>(]ui.>iii'y mimliT' Hlumlil InilJnUt; 02.fi MID. >0.2 MID. 

II I'lUiL'i' liulii'afiim In niity NliiiliVy out ul luliMnuiu' m’iumi NUi^it ihV.iiuI d >;ii. 
AiIJunI A7llfi lor 0fi-M)l*z ami A7I<IU In;: 02.fi Mll^. If tiiialiU' irTnliUlis iini|ii'i' 
ImllrallnnN. a0)UMl A7l<|(nully it« . miiiiin 9.40 VMr al 04 lOA- A7TW .md .idiiihi 
A7K1) lur fill MID.. Ohlaln II.OO Vdr iil 114 I0A-A7TP0 uml mllMhl- A7II ID Ini 02.fi - 
MID.. •lk‘i4ii*(’U (nr Ofi MID,. 



1(^1 IniV 

11,0 Vdr (0.01 Vilr I'lmnnl Im iilHiiliiL>d,^i'niiiu.‘i'i 



Adiiihl llM? KVVKIiP t»T/^UIUTY rniilAil Inr Vnllaiti' alvU/(4l)A-A7 TPO nl <11.0 V'l>‘ 0,01, V’lfi 

1^1 .^0 



K- 

h. 



Vdr In 114 lOA >SWi;i:P III. I- mftnl 

AdliiNi IHIIA-AOIMO lllAH AD.IU>S7' (VTO uppui limit rtniirid) Inj' l.fifi MH^ . 1 'MID ,d 
U'LMpivtiry roulitiT. r . , 

llumnvi.* llii> urOiind Jumpor linm.’A7TPI and rrliUiliiJl II410A-A'I riin iiii .ih^irmUly. 

Cjiurk aJIunnivnt (d II41IA V7'0 ruiiliiij; VnitaHO (ihapliiit Ampll1li>i\ IVnI Nn. 12 In Hon 
priirudui'L’. ^ ' 
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04IIA SAMPLING DIODES, PIlEAMPLiniillS A4 and /tfi, and POWKIt AMPLII-IKH AH. 
(Adluat A4H3, A4llfi, AfilU, Afiltfi, and A0U14, and ncIocI A 4K2I and AfilUD) 



-DEBCIUPTION * ; I „ 

■ ■ ■ I 

With till! pliant! ioiik loop diHal)U>d and Uio’ V7'0 TrL'ijuotjcy flxDI at aDjut 
ISB MHz a 2-lo 4-OlD. swept slKiial Is applied flrHUiyiUie l■e^erenl!l^ diaiinel 
Input (at -30 dDm)> then lo the toNt channel input (al ilOilMth). Usliiu ihr . ,• 
zero-heat htrdluj} that occur every IBS MHz us IpdIcalorH, the palnH of Ihe A 
IP preampliners are optfmized and ttie samplini.t diode hlas and cent^rlnp f/, 
contruls are adlusted for best conversion erriclency. > 
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Tli:»t KQUIPMNNT: Ituniu 1, 2, 4,'B, 10, Ml, 10, 20,..iiiiJ^2l, Tiilik'SM, 



PHOCKPUIll!: ■V* . • 

u. ConHfol powor mulor lo H740A T15BT oulpm. Al awuiip oscUl^lor,- iiuluct uwui?p 

rruqutfiicy from 2 la 4 Qliz uiul «<J)U6l oulpiil for IovpKhI powur of -10. 0 tlHm i I .«llm 
’a\ iKiwur motor, , • 

I), powor, iiiolor from 0740A iiml coiiiiocl U740A 1’ICST outpiil lo 041 1 A lllill' 

iiipul llii'ou|{lt two ib-dll iiUoiiuiiloru. , , 

c, - Diocuitiiccl 0410A roferoiico oliiuiitol 20, 270 'MH^, IF oftlilo Wl {Flifuro 3-JO) nl 04,JOA*J7 

luid connect ciihlo Wl lo oucIlloBoopo llirouijli u 00-olim foodllirouitli, ^ 

* ,<> * d ■ 'ft , 

d. PomoVo 04lOA-AU,Clrcutl I3qiird mid coimecl [{round Jumpor lo 041OA-A7TPI. 

0 . . AdJual flWlilEP BTAIHUTY control for nmxlmum ttinjillludo oucllloocopo propenUiUon. 

^ (VTO frequency of npprof^iptttoly 105 MHr). 

f. , Adjust O4MA-A4I10 fully clockwlflo for maidmum l?frdje iiniplltudo on 
oricllloscopo, 

Ij. Adjuol' Uie oflclIloHCopo for the followltiK dloplny A. 
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Figure 3-11. AJjuulmoiit Procedure (Klieol 15 of 25) 
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I liin’li "liinlli?" Ih till' 20, 27H MH< IK liAil lii't\yi i'ii 
, Ih'o NW|?|)I up Iiml ii |iurl|i’\i|iii' liuVnumii' .iHhi- VI'i), 

[ 'I'lit' hliiJfi'K oi’our lit imll'K wllh 2 4 K itt^ol iijt Oi’lwii'i) 

. lOrilfoH. Till* li’n-hiiiiil li'MiHliiHi' ittn:tmi UK 

I (it lowiT llmirtlu' VTQ luiivuoiilr Itv Ihc IK, ii'ilifcitii 
H(tW-l[iMiil I'l'HjiijtiHi' oiicuffi will’ll lln‘ UK ill IrlttLi^i^ 

Iliiiti^liiiiVTO 11(1111101111’ liy till* iK. Till' ^■l•nt^■l (,* |i| 

, tin* lilWli' |ia|ni ni c syacitl liiiuliimioiral 

5; ' lri-’lJUi.*tlK4;, BlMl'l^litJi'i’iO>Kt^i< ptlll'N^i;}' liriiilliinl 

; HUi.'L’i’BMlvb VTO liili'niiiiiii’^Nj'.iii-'h IdrOH;. it loniun 
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Ii. Allfiml IMl I A-A'IHOoouiiIi>iyIoi,’Iivv1ki* until llin mviillohi'Hin' 
o( till.' i»i‘iiJi.io.(ii.'ak niii|ilH^il<' nliiuriu’d In t»4i’|> i . 

I, A'U'*xl niA^UI?NTIilUN(J,A'IHII /or nilMlmiiil; hliilti' .impIHuili'. It iln ni^ 
tiolHO, Innr^^iiVltPiiil l«Vvi»l liy (id)iiHlliii; A4U6, . 

A 'ijs# ■ • ' 

). Ad)iiHl ll'ft'lAwOPU fPoW'i'r Amp IIIjih AiljOnl') lor nlnxlinum tiliilii ainpliioili . 

Coiiliiiyl ili|tlp^\Vij|liiu’li>r Ip A3TP7 iiinl liul|i>(ilP>uMiou|it In' n, \> Vili 0 1 Vili 
k. AiljiiHl A'lKO f\j|fy doukwiHi.' lor iitiixliiiuin lilnlli 
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mi finlool till' I’liiyu Ilf IM.IIA-AJIUI Itiiil »lv»>»i pink -to, pciiK li|n)|i-^i 

* Vll mV, (7'ypU’nl rniiitn of viiIiiI.t> lor A'HI2l in oh i. l i i i hio', 




plllinli III I'l mV 



11.^ AiljUHl iJHnIllonropi' vorlioitl iptin Ini 0 t'li^ol piak.-lo pink i,l|ypl.i\ i))u Onj. , ih, 
i;otitrol on oHCllloHiaipr, iin iIiIm riYi’rimri.' .imjiliimli mil r,i An. Hi .u^I>^^hll|| 
)]iiliiiii.'i> of rt>lm'iii!(' iiiiiJ ii'ul i’liiiniii>rii. ) 

|>. nl)|colim'nt IJIIOA Inul ctiiinm'l 20,2711 Mil/ IK rnlili w :i ( 1 - 11 : 1 . 1 . I ' ,(i mio.v. Ik’.im.i ''Xs 
-roniii'i’f ciihlc VV,'I In imi'llloMi'Opo lltroiinli (I fii)-iilon ii>i'<)(iw .1(1, Ii 
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ui Ailjliiil (Hit A'/Mllin L'ounL^i'(}|i)ul<wim> until Hit* i)HUlU»N»u|)u ■il«|l|iiy Ih niipioxlniiKul/ 
20'f uf Mil? iiuitlt-lo.pmik a>n|)ll(iiiiu ubliiiiu'il iirHk'p I'. \ , ‘ 

(, AitjMHl I^IAH Cl-JNTliimNa AIUI3 lor nihilmum hlrilie iimpllhidu, \ . • 



' ..)i, Ait]u(j] A(in5 hilly tHuidtwhO' forjinuxiniuin h|rdk> ninpllludo, 

V. Ailjilnl IH 1 1 A' AAh20 lor pt.Ml(Mii-pe>iK lilrdli* (Uiipllhido ol n, 2 ..nil ip, J no 

H7 iiiV.‘M) mV), Tlilh liidinilni propLM' i<li>iiim*l Imhim’ti, ,J| AAI}20 ttiO|(r-lN hiiiiiMlL'Iuiil ,, 
liuki'l Arilin hi oMt'iulilo' i’<|iini; iil A^h20 (inrdn? nrtiiitlhilti* ipo iiii|ti’>>liiiTi-MHi'‘llu' 
vtilui? ol ADHIil. Typlt;()l niilRV ol v.iluJ'ti (or ADKH IH 2117 lo '/riO oliiiih, ‘ • , 



u. tti‘i'onimi’l nilih' VVI lo IHI0A>i)7 imd r 



illiju W 



;> to Ii >110 A '.III. 



Homm'o |uoipL>r Iroio IH lUA- A7TP I and roliwiIjiJI li*110A>AI) CIrruK kinrd 

j ^ ^ 



CIHCUJT 



/> i 



(HI I A VTO niNlNO VOLTAarc SIlAIMNa AMPLinkH AO. (AdJUHl A0I12, AOtto; A0H7, 
AOIKl, nod HolVl A01H2,) 



DI^SGltlPTtON 



CAUTION 




AdJUHlim’iil of llin Nlinploi; umplirkT uliould not Iil> 
perfurniud durliiR roullOv malMliMionuu^ Inil ojily 
iirk'i' ri'plal'iiniuiil of a dr, utill coiiipoioml or lilt • 
Iran liraMi ddurnilnod llid thu p|ianc>lodc looji RUln 
iH |iicon' 9 d. 



:*( 



ITK^ITD luopripiln lu Ud|uatpd lo ptiivldo Murriclmit Rain lo iniiinlalii phiiiiu lock throunlioul tin 
.oclavTMmjul 11^ ruitije, uhIok a 4 - lo IkGHr, awopp oudlUlor. Pliiiap lock Ih u|ho cticqltcd 
lliruuRli )2.,4-aHr, ruiiito lu'lio CL'iTaln.oBdllallotiHi.do tiol occur at llie lilipi-ffcijumicy 

Piid or (he liikk^imenl riiiiHu. Operulloii of Ike phase lock loop In determined liy-.olin^i'vlnikthe 
(race on either fhcjld 1 4A Politr Oleplay oi /iui OBdlloHCope connected to the UAIOA AMPUTUDIi: 
Od .MV''D» output. ^ < * 



A iyirkal praplk or.phase>lodi loop |{ulii veiHua'VTO frerpiency. lu.ahowii li\ Ihe [ollowtiiR 

liiiitm 



!■- 



Illuntritltiiu. I'liloiahoWH Dial 



jn inunt not he ndjualed hplow (hegolniinum nahhlevet oa ■ ‘ 
proper philJMi^lopk Will mil be olitahud. Also ({dn mual hot’ be ndjualed (i,)o hljtli 'ir the plinae> 
loch loop will OHitllinte, . ■ • . . . • ^ ^ 
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•'! I 

--.Jm-, ^ 






I ' 



'A 



. IMtOCKDUKI': , , V ^ ■ 

II, ’ Clitiult V j'O frAiluV'lley llinllH (iH ' 

1. dUiout IMHA IMIOA iiml iippiy iwvMr, / '•* 

n ' . i' ,1 ' ' ' • ' 

a. uV'woyii 04lOA-Afl Ivmnl.,* 

I ■ ’ n I . • I I . , 

n,‘ Copnoul Junipor l)ulWi}t?ii IMlOA-AITPljtiitl UWiUl. 

<1, CoMiiV'ijt fi'uipiL'iiiiy uyunit’i' U) 11411 A-AaTPlj, 

0. AiDuaVsWICICP 8TAHIUTY •’uiilrol /or m'liilnnvH yTO n «iiui?ji<iy (tia Mlj* i 1 MIU). 

< If VIX) fri*qiii,'iicy In out of tbloi niiou, poironii V’l'OjpItltimiont, luul ID or 

' iJifu lu'omnluni,' 

0. Adjust BW ISIS l> (ITAmUTY iiotiUol for maximum VtO frt'rpK'ncy (1(50 Mila i t MHz). 

. 1/ miudmum VTO fronuonuy Is Ions (Ipm 104 MHz, apply iipiiroxlmiilely * 40 Vdc to 

ll4lOA'(iWISlSP UISP Input to drivn (la* VTO lo H» u|j|a*r limit. If miiximum VIO 
’ ’ fruquuimy ts out dl toloi-unue, ijoifoini VTO allimnamt, To«l 10 of ttila jmjcwluro. 

7.' Install U4,10A-A0 ulruull iistiumhly Wod rnmovi* iji'ouiid jumper fnmi A7TPI . 

* > • 

Bet Ureiik pofnl eoiilrola IJPl , IBP2, qnd T1P3 Uj mid raniju'.H 

/* ' * ^ 

c. Coilia'cl de*dlnHul vollnyjler to 1)4 J 1A-A0TP3 anjl adjusl hrntUt jll)lnl IliuH eonli'ol 

' DPI. (Atmai Oa* * II. a Vdc itJ.OO Vdf . 

d. ; Phase luck 0410A tis follows! ^ 

■j. Set wweep usdlliKur lo sweep ljulwoen 4, 0 Qllz and U. 0 uHz. 

a. Bel FRISQ UAHOIS Nw|tc|i on 04IOA to i\ position that Indudes the 
'■ sweep rm'HU.’ 

3,“ Blo.'kly •jinerense sweep oscillator 111*’ power while udjusttni! II410A BWhl^^ BTA(J1LITY 
nonlfdl until the HICF CHANNEL LEVEL meliy Indicates In.lhu mlddlt; ^Ike < j ‘ 
OPERATE •rmiije, Readjust SWEEP STADILYTY control for hest lock (toTfoAII Wnd. 

It may lie necessary to reduce sweep llniu to approximately 20 pisec lo^ohlaliyfock . 
Dcruss enllro hand. (Sec Wavefbrm A. ), 

0. Adjusirill3Q lUNOlj switch one iKiBllloiPcIockwlse (ri.O.- 0.0 GHZ). , . 

Note ■ * < 

VTO kwp pin Increases as Uie FREQ RANGE switch 

is set to i\ lower frequency raiiHS, As loop pin Is ^ ^ 

Incretised to (lie |»olnt of dscllld^on, llie smooth trace * •, 

on thC(dlB|)lay appears lo lose amplitude at Hie 

oscillation point. Tlio truce on the B414A pulls In ,, 

toward tJie center of the polar dlsplttjr6r,. If tlie 
04I3A (oltdrnate dli?p 1 tty) la used, Iho.ojqUlloBco'po 

Irifce pulls negative. (See Waveforqi.> Bj,' As 
' allpmenl od^ustments are made lb eUmitmlu loop^ 
gain os'cltlttllons, the trace relurns to a circle . 

(IMI4A) or a siralghl line (04l3A and oscilloscope). 
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^ Trtili’Hl Illtyiliiy Iiwuupljin 1 It) irGlli., wlOi l.'IlKQ.i'tANd'l.: iiwlrchw)i-.l Iviii iiiib’l ■ 
M lO'U OIU iiiul uJkikhoI mic sl«>|) clocKwJwu itjiii tmi> (jio)) ojunli.'ixliVMftnijji* ftom 
4 fUj I)-QHk iirjHilloM, ' , . . * ^ 



IMMA Po'lAH mSPLAY 
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■'WiaA Aryp oaciLDoscoin;' 

.''Vt t “• , 
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, :■ '■ w,AVt‘:F/J)l^J 11 ^ , ' . . , 

« ' I ' . *' '* ■. 

15yi)knl .JlBiUiiy Hwt'oplnn 4 lij [J GHz hIiowIii |4 ''itln’i- ft)lloWl>i|!; 

(I) FDKQ KANGl!: HWllt’l) two Hk’pp cloeltwltii.‘‘fiijm 4- lA H-G|k.|>(,slllMM, . ' 
wiUi DPI,. DP2, (MuJ DP3 correctly- iidjUHk‘{Mor inopiT piiii.il-. loVli • ' 

• - .. loopitnlik. ; , ^.. . , 

.(2) piililQ D^^OI*; Huntcli one alep clockwfHe fnim 4v fo'lj^GIl/ |iim|iloii{ ' ' 
Ivi.Ur DPl, DP2, i^ml j3l>.T'imfBmJ)»Hted-U)o fur i loclwiKi f (,|iovkin|! lillnm'- 
l/jck locDp itsili) U)o IPwli. \ ... . - ' . , ■ ; ■ , 
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.., Mu(ipl» IMiOA/jimiA 

• »• i 

^ 



Di'irtcinPTii^Nj^^m Piioci':i)uuisH“ . 



■'ll; 



AiljiiMl jUPJ ,«iH»«ltwltii!,4witirimi pniHi'nlnUoM litiln ii Mmoolli llilo lumr Oiu low- ^ 

. rr|t(|uifAuy 6i)il »nJMi lni«u.' 'nil« liiilk'nUitl1lmUiJ|>pii»ln l« lno.|il(j|u»( Hid fnsiuwu'y • - , 

. iH>|in)»jc«nliM l)y.lliKiUHii)l‘iiJ>Hi‘ii(:(h (jliu WitVt^ronti D rotktypit^til IMHA luiil t)li{i|||oiiuoi>i) 

^ lllH|)ltl|H', ‘ * 



, 



V 



HIM (•miMk>i't'lm:l(wlrti) uiilll ()Hv||lallui) |X)liit iilmi|)iii>urHi>ii<l (nic 
(ll;IHA) or IliU' (IH13A iinjl J)»jelllt)Heop»j, 



I riihir 



IIH Ii) II 
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i>. Hul imOATKHT CUANNIiL tlAlN lo 0 til). 
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*■ < 



> W . 

r. For IJ<IHA,.,ttajUHl thu IHMA cumIoiImij ci)lilrulN «nil lliiHJ7»lflA lUil'’ PLANIC hlXTONSlON ' 
fur u ulnmlui* trum’ mi Hiu IMI4A CUT. Tltlo dMiiliiy will Imlhu rulun>iti}v, 






U. For, ()>I13A (iillurmilo d|(i|ilay), oi)tmi>i;l im'i!niijm:iipu lo iMiaX AMI'LITUDF 51) mV '<111 
, oiil)>Ul. FNlalilloli I) mi lltii^H{<il)iuii!U|k> (0.2 VAiiii). 

* ■ , • 
li. I)ittimm(i>d llm 1)4)1^ 7'FST lii|ml iij1iM'i>i'pi|mili! Urn IHII.A TFST liipul witli lliu 30-il|) 
piiil a|iil hIiAl*{, . " ! / 

I * • ^ 

I, liici'LUiiiu TKHT CHANNEL OAIN iiiiUI prummlntimi I'ulufiiH )u lliii oriulniil riOui'L'iieo, 
llm L’liiiliKU III TFHT Clf ANN FL GAIN III llio’t’liiyiiml iHotoUiMr. ' 

If i.'liuiii)Ul ioiiltillmi to itmilor llmii ItO ill), no iul)uiilniL>nl-i)f iHI 1 A'-A4U!I, A5CI5, or 
' A5I19 In imcuNNary. ' ' . . 

If i>lmiiiii)| Isolullmi In Iuhh (Imn DO ill), mnlti> llio fuhowlnii; iuIIuhIiuuiiIh: 

. . • Noll’ 

, t • • • * 

I ' ' • * 

Muko nll''tia)uNtmi.>iilil wlllt imvL’i'N In pinut!, nnd 
mako fl(iul*dii>i:l$ will) L’ovorH Homirt’ly fiiHluiioil,. , 

I. , AiijuNl t)4IIA>AG^ni fur nmxlmum iHoliiirun ncroNH llu> liiinil. If liiolulfon |{rimk’r 
, limn 00 ill) In olilulnud, no furllivr iid]UNlii)unl In ni’ci’umiry. If 00 d|) of iNolnllun 
V In not oblNlni}d, iidJtiNl U4llA'A0lt.1, If 00 dl) of iHuInlitm In nIIII not iibtnlnL'd 

nil)uHt 04|ilA-A4K3. . ‘ 

* t • 

. 2, II 00 ill) ul iNOlallon oonnol Im olHiiiimd and I’oa^ I'lUmpH Ikci’ piinu 3-1)1, Tallin 3-0, 

Horn 0) aru fiiHtiilli>il utih nuppri'NHor iK^addi, rontovt.’ iln> roaiv rliunpK and ri’-lMhlall 
till' I'lainpa will) Niippi'omioi- jjt'ad down. Wllii tlic tiuppri'iitiin’, In’iidh dowif Naniplor 
drlvu will 1)0 I'odiii’Oil wliloli piay advornoly alloi'i I'liaimol/rui’Ulliu. • 



Channol Tracklm; 






.), Romovo RF Inpp^tu 04UA,' DlNconnocl lliu two lO-dl) altonualurN nnd rocunnci:l cahio 
W1 lo U4l0ArPi<, / . . ■ 

. , ' ' . 4. . 

U. Rccpniiocl’MllA TEtJT Inpu’l |/3 0740A. 

'm. Adjpdt RF |)OWor from oweep uNcllInlOr for RJilF CIIANNFL LEVFL moliJr IndlcalOm 
In Uieanlddltf of tl)(j 01*ERATIS rojiifn. * , 

n. Foyu4l4A, odjUHl TEST CH^ANNEL GAIN nnd AMPL VERNIER for a largo circular diaplay. ' 
,C(lTll)rali! ulNplay wltli TEST CHANNEL GAIN l-dl) olep conlri^l. If tli« mlniniapi radius 
• differs from Hie maxl|imin radius Ijy inoro limn I dD, adjual (1411A-A4R5 for cmmlant radius. 

p. 'F^()413A (allornatod^Hplay), Increase oscilloscope gain Uj 00 inV/cni. E^i cm roprescnls 

, 1 m. If trace- varies more Uion I cm, ndjusH)411A-A4RB for Ijcsl liorlaontnl trace. 

* < * ■ ’ 

q. , If udjustmcnl of A4R0 was necessary, ruclicck ctmiuiol Isolation, steps a llirguali 1, 

r. If ud)uNtinonl of A4R3, A4R5, or A6R3 was necessarV, recheck preamplifier gifln and balance 
1)y performing Test II, Slepa u Ibrouttb jc, m through q, and v through x. 
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PHQClfDUItK 

ti, PluiHu liUUA |iti fnliowtiE 

1, Sl 4 Hwuqi oNulllalor fur Hlniilc>froi)uunuy CW oiioriiUun, iiiiy frmmtutcy fmm IIU MIIk 

lo ia.4 Olif,, . 

f 

2, SoL KIIICQ PANQIi; pn U410A lu q |MuUlim limt liuiluilan niu Hwoi'p imclDtUm’ 

froijuet»cy. . 

3.. Sf«l SW)5KP STADILm control U) Uii« CW poiimun. 

4„ ..AtlJuHl nr power from lla* sweep OHcillalbr for lU^'CHANNISL LICVI-JL mulor 
'■ .ImlicaUoii 1^1 lliL' mldtlle Pf the OPIillATIC Viiime. * , , 

* *'»'■*. ,, 

5. Adluiit 0410A PHAnii; VISIlNIKU cuMljJti pliu^e iiullcuUon mi .11,4, MA ur 04 14A hIiouIiI 
. ' climi^e miiuollily, ltiillc'atfii|{ llte 0410A lH'Pli^se.|odq?d, '' • ' 

l», Conuecl 10;l probes uf iJunl Irnuc ouclUoseope to ^4IOA'AiaTP4.nii(l AMTP4, ' Adjust 
K, (174(1A REPKlllJNCK PLANE EXTENSION b) Huperlinpoiiv.tJii! two waveforina oa.Uia- 
osellloBCUpe, Tl)l« sets the two 20. 270 Mllr. IF signals ft-oiti llie 041 1 A in plinso,- ' 

' 

j|)C. ' AdJUB) Uio PIIAOE VEHNIEll control for u < 00* liullciillon on the 04l3A or 0'tI4A. Do 
I nuljljidjuHl PilAOE VEHNIEll llirou|(|i the renmindur of this lent. ' ■ 

d. Dl/|connect oscilloscope probes from H410A - AiaTIM and A14TP4, fl 0413A dlnjilpy 
bAli is used, connect oscilloscope to 041 3A PHARE 10 mV ^DEQ, . , 

' ■'t ' / • ■ •> , 

i>. ' |Iel syfucp oscillator fur sulomtiUc rejielUlve full-band sweep us follows: 

4. Munually tune the sweep osclllutor UimuKli tjie runuu U) be swept and adjust Uie ^ 
SWEEP STADILITY control i^nd sweep oscillator output level so that the llEF CHANNEL 
LEVEL meter Indicates In tJie pPEItATE rcition tlirou(tb Die entire sweep ronue. 

2, the sweep Oscillator for swept opcratlo\i and readjust SWEEP STADILITY, as’ 

4 heiiulred, to obtain continuous phase display (no monulntary losses uf liifor.malioh tliut 

iijdicate the tunlpi; system Is unolite to follow Ute lnpuLfrei]uency). 

,f. Adjust 074.QA IIEPEIIENCE J^LANE EXTENSION lo coJicel out the llticar jdiase error. 

(For J14I3A, a horleonlal display on oscilloscope; for Q414A, smallest dot or cluster,) 

r' ‘ C. ' ^ 

1 {. Set sweep usclttalor to CW ^l|oratlon, If the:.Disj)ljiy Indicates r.cj'o ilH*, adjustment 
of 34 II A 'A'Snat Is* not necessary. 

h. Adjust 114 11 A- A5H2 1 or kcVo t lO" phase indicuilejn, 
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FIIUJT CONVEtlTlCIt 

■ III* i|i i»i II I 

First MlKur. . Aiiy two IlF of tin.' 

fiutiiu ruiiilnmuiittil froquuiicy in ttxi 0.1 1 • to 
I2.4-0 |{ie raii|{Q,arn converted to two 20.87H- ‘ 
Mllr. IF Hlitltuln. Tim IF.nljptulH ImvA tim fiyinm 
ui^il)lltudu rnlutiuimlilii dlh dm fumiumi>iil«l com> 
iiuimnlB tif dm Input ilF Hiitiinls. Tlm'plinua rur 
iatlaimliip lit thin jiutiit l« ruvurdoimii ulipi tic- 
unuHcdm l|ii!iil usclllaUir ft'c<iuoimy In nlip^ dm 
IlF input Jybi|U(umy, lll|{h-lrc<)uatmy Imrnniidcti 
of tIm self -tuiiliiK iuciil uscillnlor arc nitpdinJtu 
dm lirut irtUera to oliUiln 20.270 Mllx IF differ- 
ence trcijuuimy nlKnnln. < . 
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jocnl oNcllIntor cuiil^alns v ViAlaue -tutted oscil - 
liitiui' (V’rOI nint^ ri-C4)uency nmi ptiaair.canlr<il‘.' 
dyntem nr pliuac-luck ibdp- Tim VTO alipmla ^ 

(OQ M> 445 Mlfeyarc applieii to a pulac'itonorntip-. 
to olilaln luiriiioiilcB In dm 0.‘t2 to 13 QIIk ranifo, 
which arc mixed with dm IM' laiiut attpial. A 
liarmunic 20.270 Mil;, ulxive the HF Input atipint 
la uacd to phase -Im^ dm V1X) to dm UP in|Kit 
alKiml. I'hc phaad-Ibck jiMp'auppIlea luninu con- 
trol vottaitc to t|m V1'0, twi'jriM’inJnp dm rolluwtnir 
lunctlona; 

1. Ihitlally awuepa VTO to acarch foi;,UF inpul 

frequuncy. • , 

2. Plioad locHa reference chtiniml.liluh IF In 
20. 270 MHx cryalal oacillalot; refereticc. : 

3. Always.locka au thkt dm locUnp harhiontc' 

or the Vtq is 20.270 Mils nbdve the RF Iniiut 
signal frequency'." . • . ,* 

4. Trackp the VTO to a awcepinu IlF liqiul 

slgiiaF. I ‘ - ' • , ' ' 
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Tlie a\tUinmtlL^ pin upn- 
Irot systeni uiuililea the 
network analyxer to iniiku 
contInuuuHt hruadlund 
nmaaurunmnta despite 
ciiniinon-mode amplitude ' 
varladuna In dm two IlF, 
Input siipitiln us great us 
20 dll. Tim AOC loop 
compensalea for eouinmi)- 
mode IF amplitude vi}«‘*a- 
Uqiis liy aulnnfatlcully 
holding Urn output ainpll-' 
tudc.df Imdi IF ainpllflura 
.conefiiJit.' The %unm gain- 
cont'rotUnji sltptul dial' Is 
applied to dm reference 
. ciiannei IF ampUfiur is '■ 
uipo applied to Ihe test 
clmnnorampltfler. Since 
Ihcac aimillflurs are ' 

eleclrlcally dm same, ' 

Umir gall) egirlutiuns 
track anil'.irie amplitude 
ruifu display la unaffected 
Ify common -mode UP 
amplitude y^iriatluns. The 
IlEF CHANNEL LEVEL 
iiicUIr monlturu die gdfn- 
cuhtrotllfig sl^iial, Indl- 
oatlng when dm^umplltuda 
pf reference cnaniml UP, .. 
hipiU Is within dm' range 
oftimAOC. 
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'I'wenly Mila fnvm 
crystal oaolllator mixuu 
with lioUi the rpfurenco 
and dm teat uhuinml 
20.270 Mils higlilF 
algivila In die Second 
Mixers. 77m output Ihmi , 
dm Second ^Mixers IS' 
dm 270 lOfa difference 
frequency. The iwo- 
i70 KHk necoiid IF algiiulu 
have dm same amplitude * 
pitlo and phaao Infornm- 
'.don au dit UF atgiulu ut 
dm 04JIA^iiput. 



' .• '1 ^ 



r 




\ ■ *' 
(A 




* • t 

_i-" j'.-y , 



') -1 






'.•'V Q 



< 



,r 









'V. '■ 



1 • ' 
f' [ 






• < 



.ri-li- 




1‘IIME AND AMPLITUDE 
”T)Fnni:T“ 

Phase. 77m 1^11 AS E« 

yitnRiEUemitii)) ai^a 

ciMitihuoua \ 10 uynoo 

degree phase alilfl of dip-' 
yefer/mee chaiiiml 270 KHk ■ ' 
low IF signal. 77iis ajlova 
lioiivenl^iit refurunce 
acdliiga fur phase iimaa- 
urementu. " ■ 

Aiiiptltudo . Tim AMP L 
VI?nNTEirand.AMPEl- ' 
TUDE TEST CMANNRL 
OAIN puhlrula form u 
aeries nltuninitor In the , 
test channel 270 lOir. 
low IF sipul path. Thu 
AMPL VEUNIEU coiijrol 
•gives 2>dI3uf cpiidnupns 
ttltemintloii, llmlJm7‘E8T 
CHANNEL GAIN controls 
iirovide r.ero lu 00 dll of 
allenuadun .III 1-dll steps. 
Adenuudon is maximum 
at dm 00 d[l setting and 
minimum a< die 00 dll .. 
setting. Convenienl 
mensurenieitl references . 
cnii Im set wldi dm- \ 
wiriiler and giiiii conlrpls. 
Also, the gain coiilruls < 
may he used for accurate 
Bulistllutiun Olid scdle 
fucloHn^t during 
inpjisurements. 
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. lii)lwri>ii pnWiir iinipIKInr unil.Nli'Jplini', |n;Lilm /oiilii«;l tmiy 
. iMinii) L'trcnir III n|ii!riil{', llriioiilii'r oniiliiiL'Iliyu. 

a. Clii'i'U rimlNlunri* Irnni.iili'lpli’nr iiHNcnllilv TPI In 
iintiinit. lluHlHlnni’i) nllnijUl ln> a3 otin’iN. It /i.mliiiiinri> Ln 
ii|l|ir,iimiiiili>ly H oIihin, Niri|illnn>i:u|i[ii>l(iii/(;t in prnlMlily 
'nhiirii'il, II ri'HlHin Ill'll Iji Inllhlir*, Uulili’i/nylon lU'ri’w nlmun 
.In t-'liiiiri' 3-U, lli’in 3? ■. / 

3. II miiililv In iihliiiii I’orri'i'i w.ivninrni, iinil ri>(>lHliini'i' 

. fiiiiii 1'PI In iiromiil IB an oltiiiH, riniyrr Niirpiii’iiiirniorpltl*. 

SAWPl.INU 0,SCILU)h‘COPI': I . ^PfcCTHUM ANAt.yW:i';ll , 

“ — T": — i4 i am.AV a; s)i l rbnvrrTi>T. ' tfTi'M» ' - • 

lllSNKlIATOtl OPICII/XIMJ NOIIKiAM.V 







. Nornml pnlnn Iid/hIpiip. f»;**i|u«ncy Hpunti-uni 

. Iiiiuilmr I'lliiii 't J nllnwH lilttli-nnlnr hiu tiiimicn 

i * J/^ .. prtfiuml. , ■ . 

;•! ■pwPliAV.il, HTUIPUNl': TPIV STKI*’ 

■ ' ; /lENKHAItm NUT gPKIIAfiNO 






'j|fAl)noriiinrpglili> liau 




rri.HluiMicy. npi>):U'Uiiiii)l 
alnio'rmal puHin lonkn hiuli 
hriliir linrmnniciii 


• 
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A i numlml Inuillnn wliiii, 




• ,* / 

■ hJ 


» ■ * ' ‘ * 


\ 


^ f 


■J. 
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/. ^ ' i'- 
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ciriMiu, , , ' • 

I i. Cl)|ii'|i lit*' vollnuiMll.lVdTP.'l iilnl Allii'Pit, ill’ oillrn;)!. 

In iioi t ip', 111 U)i> I'Orri’i'i vntiii’, irotilili'iilioprilNiioi'liilf’ij' 
rlri-iill. 

ft. ciiiirUiir voiin|iii tn•A:m'l, A3TPa,A.rri'i iiiiiiA3ri's, 

II <4i.* oilliinn In mil dOji o( ilij* rori'i’ri rulin’, Iron I itim lino i 
iiHNorliiiriil i:^i'i‘iiH, ' ■ . 

. KAMjM.iNij ast.'ii.ui.st,gj*i': . tiium ANALvyj'.ii 

' • H'll|A.A3n'1 AND A3n*a 




■p.'titliiAljKi'; ■ 



Ili'liiKi’ l),niil)liiMliooilnii Nti»lpllni>, try In iiliMi • • ■' 

lriN)l)|i’ hy iljiliiiMiinn all «i<i'„u'n |)ii »tirlpl 1 tu lop • ‘ 

nnvi'i' iiml on llii’ Iwii iniNi’i’.^vnuii I’liinipH, . 

. , CAimo’N * 

, l')’i noi niovii nil*i',)' rnuK rt’iiii’c romlnrior uluoi ■ / , iiimi'i'r 

pi'oliinp Ntriplinr’ or i’iniilui!|or piiiv limili. 

* .1, » , ' V> \ I’, M Ml M 

lli’innvi' iirTii’i' liiwx I’lunip Innuri' .1-11, lii'ni ft) fm.' ' , ‘ . ' ' j* I'lMI'DlNI'; 

inalhmi'llnnlpu i liiiniinl umr rlno'ii u’.ivt'loi’in al plllplini 1 !'■* Af'>D TP3 

I'W oi ri'.li’l.SiT iliNplayl • 

11 , If wnvi.'lorin In i:n,iK'<-’i!l, Inmlilr la ip hilhi<i: lli,> Hampli'r 
or liii> pri’UiiiHirii'r 111 <lnlni:tlv«.>'clianiivl pjiini-iHl in 
Nlt'P I). • < . 



Ii, II wai'eloi in Ih ini'orri'i'), JohjIiIi’ ih hi nlripltiii' oi 
Numiili'i'. A Nliori in ilir Kumpini itrliV I'oux in.iy rlo 
.. III!' Niiinr liiilli’nilijii UN .1 Nli.i)l'i .11 ilii' I’liil 01 tlMin.lriii' 
• linr. Chi’i'li tiiirii'|itmlilv)^i'i)iH, nIi’m D'-'t. ' I 

• " • - ' " ‘■ ”>1 ■ ' * I I ■ 

,SAMI»I.IN'0<).SCII.l.gKCOI’i: SPl'CrilUM An 7\I,4"7,I’ r 



tjriiu'r.iM; tp 2 anj) tpi sai;i> 

fH:.ST/l(A mu OPKIIA I INi i NUUMAI.1,V 







Norniul piilJii In n,U’nr*, rri!i|Hi'n/T H|ifii|funi !il|ioi> 
linn ttii’pp Hhli’s, lil)!))-nnli*r l|ii^lnijn|i?# |iii't.*ii|iJ 



;l ,'U.Hll 1 \ \] \l!, ,VM iiml Sirijiliiir I I'imlvli’f-hii^lliill 



1 







I 



^^irimTITll ^^T - yKlYA ' S ^ r-* — 

1 . f.'lit'i>h l)ii'*)i|HMrttl'' iMiimta’irir III' ftO iitiii) iouii un (dIIuwh, Ui>»jiilunci) li'oin 
A1’LV7 limt’i’ iiimiliii,'liir ig Mtitni' cimiluului', nliiiiilrl In* DOL'ibmii ■ ft ulim*. If no), 

M’liliu'i’ Hiimiiliir. . , 

2, Ki'mkivi' Hiuiml itml I'oniii'i t immiillim iitH'|lliinni)H> iir imitlyitoi' 

(wiili nil ilivtilor imilm) In )|)||) A AI*t'-7 DK ln|Hit onnimulm', If uny tmlMlum<n iiKltitii 
iliii' III iiliminiiul lilKH^nit nr il<>ri>dlvr iIIinIi’n, .lin> ilrlvn nIkiiiiIm fmiii Iho slup |(imurutni 
\vlll not I'diiiii'l In l)ii< hum|il<>r imvltv unil n’'rii|imil will lio*|irnnnnl a) llm lii|nilM.*i)i)» 
ni't'iiA . Tim Nliindl mniilllndr will i)v|)i>ml njMin lliu uiiinnnl nf uiilialanue. (Kim itta- 

‘ iilo)' A oml n. ) ' 

<1. Ai||iii<l Al lift nr AOIIft, an ii|iiiii)|)ifluli>, l|ir«iui{ji inlnliiniin aniiililuiiv lin Nuni|>llnp ’ 
iiin'lllimi:ij|n< (i)|H|itdy A). If u null lti nlilanmil, llii> mini|ili>r liliMmn iimTIln' Mua 
mi|i|ily In M nr Aft.urn wiirklnR nnrinaily. I'iuci'imI In Bti>|i Bv If a null uHimnl l»< 
lililnliii'il, irnplilr In iilllmr nlinrliMl nr f)|i|'ii «aiii|ilffr illoilrH, nr iliifi’cllvc ij|uit Hupply 
In A4nr AB, Pmorwl In Blrn * i. 

4. Cln>t‘l< lilku HU|)|ily wlllt tir vnllmtUnr u« fnlliywn. Si>l Alilft nr Aftitft, An 
'>i|i[irn|irliili>. In inli)|> 0 Nlllnn, niui ^nl AAIID nr AftKS tnaxinnini rnunloruliickwlHp, 
lli'imivn Imllt «•li|l•nn Inuils fruin llm Hitmtilur, Mnumiro dr vullngu al tmd of cadi 
li’ml, li llu> vuliaiiuu tli'u apiirnklnminly pi|gnl In niaunrfudt.' and upiiuplla |n iwlarlly, 
tin' lilaa ndwnrk in n|ii<rulln|( imi|ic>rly, and Ilin Hainiilnr la faiilly. lii'iila^n AUin|)l«r. 

ft. Tn nlii’L'k f|ii‘ n|ii'n drlvn'unaJi, mnanuri* ri>alBlam:i> linni Klrl|illnr Tl’3 or TPft 
III {(I'ound. Tlr auru upnlcr condjirlgr uf drlvn coax |a niakinif cnnUd will) Blri|il|nii 
whi>n luklim ri*alalannc mnuaurdnnni, llnalalanca alinuld bo Kornulinm. If roala- 
liinro In uIkiuI AO nlinm,, llio drlvo goax la u|io|i. Ilopladi afini|ilnr. 

It. Tn I'liot'k tnr.alinrtnd drUt>,i'nax,dl«riinriDCl nil four i'll|i-n« loada in Aainiilor . 
■llTiilt'ii, Cnnm!i'l numilhnit niirillnarn|it> to llm APC>7 III' ln|itil I'vmiorlnra niiu ai a ‘ 
IIO'" Nnniittl Indlcnliun la a )nw unitilliudo HlHiint. If i|.m «l|(iul al tlio miN|ii>i'lod 
i.aiiitil>>i-*ia ntui'li Inwvr In uin|ililuilo Ilian itio nilioi^ aiitnul, Iho drlvo max la |inib' 
afih (jlmrii'd. Tlio shi'irl rjiuld lx* Inalilo Itn* Aaiii|ilor nr aj llio uhiuiul (llano of llio 
Niriiilitii*. llonilv ni'ivr llio drlvo mix oonior mnitiu.'lnr in rolnralo Ha iinalllnn In 
iltr liiAo' llirniiith i|io airlpllpo. II innvtni! llio in-|vi* rnax duoa fiul roniuvo Hio alinri, 
rt'iiKMo Hto oiid-Norllnn nl Hirl|illiio and oxainlno llio alrl|itlno and drlvo max vlo^ 
■lally. Iloljuitall ilio ond'aoi'llnn nl alrliillno and rcrln*i'h for alinrI. II llio iiidlraiion 
la null ino'rtiniic lalxirt gilll nrogenl), roiiinro llm aniiiiilor. 

^^AMPUNU OSUI|,LOSCOPi: . bPIX’TmJM ANAl.YZtll 

• insPLAY A, IHIiA APC-7'llfT‘lfJl>UTC!ONREi?T0ll- ' 

> ■ sAMPLivit ninni-: coNntJCTioN iulanced. 




Ainiilltudo nf (luiao nilnlinuii} 
and lialanuod wiioii AAllft pr ‘ 
A5H3 adjiiNlrli unrrocHy, , 




■gjJJtODK^jE 



1‘n|iH ol.alL Imrinnliioa cInaO'in aannt mti' 
(illludo u'lioii A'fnft ni; Aftllft adjualod 
rnrrorily. 

Tm^'lKIHJrL’iKki-ic'Wii 

)»OTION IINPALANCKI). 



ILULI 



AAli'l nr.Ar)|l.1 iini iid|Ual!’d for iillniniutn 
iini|illiudiv> nr into of Hiiiii|dor dindoa 
aliorioil ni\ i)|x*n, 




AAltft nr Aftitft not adfuaicd rnrrorily nr 
ifumiilor dindo alinrlcd or n|>bn. Uiw-nuiii- 
lior fiarnionluN IiIrIi in am|ilUudc and liiuji- 
numlK*f liaj'iiinnlra ti^w In ani|illludo . All 
Mlinuld Ih! Hio naine. ^ 



l''(nuri‘s fliru ;i.;i 2 

041 lA TROUBLESHOOTING; 
■ 0411A-A1. A2. A3, AND. 
STRIPLINE TROUBLeSHOOTiNQ 











.04nA^.A3 POWERj AMP, STmP»,INE, AND SAMP.LER8,A<AND A2 
ALTERNATE PROCEDURE USING COMMON TE^T (EQUIPMENT 



II jl Hil' 

IK iml II V 
lt>al «>i)Ul|iinil 
i)|H>nilh)M of ull 



NOrif • 

Unit oKijllli}Hi’ii|ii> ill' II N|ii>i>iruni iitmlyriM’ 



jmc ililKijit'iii'i'iliiri' mill Nlmnliinl. 
ililN iirm’i'itiiri' iIiii'k mil Hinrlt 




' NOTK 

ir Mitly iiiui |ii-c>mii|}U/ti'i- tiuiimi In liuMii rtici, drmUi 
lilt' iirimtiipliniir In Uii> iti’fiidlvo I’liminni riral un 
iMNinntIt.'il III Klitun’ 3-30, l)i>ri]rn iini'fiinnlnit (IiIh 
|)|• i^el'(lui•l>. 

A. STEP nENICUATOU 

1. Cfliock l■l•HlNtilm'l>'rl'lllll Nli'l|i|lm> TIM In nrniiinl. Hi’- 

Nielmirn nIiijuIiI Ih' 20 iihiiiai II n<NlNlitiU!iv.lK U|)|)nixlnii^li*Jy 
II iiliniH, Hli-I|illiu> rniliirlliii' Cl IH tinilKililv Klnirrml, II |-il' 
niNliiiii’n In lnllnliL>, llulili’ii tivlnn niti’w nIhiwh In Fiiturn 
3-11, Itnni a, r 

2 . IJ Imiililo IH III Nulilnr I’tiiiilt'rlloii iMiluiH^i-pownr mil- 
lijirinr mill Hlrl|illiin, prolK' rnnliict imi|^uusi> Vln'uli lo 
ninmi'iilurlly ei>nniTt,.|{lvliu curi'i’iil tmJIcalliin. I(m>ldi<r 
I’uiini’clluii. 



I 






11. PQWEIl AMPUni-U A3 

I. ClK>ek (Ic yulluiK' al A3T1M, If liioorri'cl, mliusl 
AOUM lo ulild|ii cui'm'l vultuiti*. 

NOTI' 

U AOIIH In utllUHlwl, |icrfurm li’ijl II of (|u> 
mljuKlmvnl pnio«Hlurc.(-FI|tun> 3-1 1), 

. 2. Clii'i'li 111- iiitiuiiP m A:irP3 mul A3TP0, II Oi- volliiiiiy 
In not 'll)'- of llio rorn’cl vnliu' tifiulilcalioiil iiNNoi'inU*ii/ 
I'lrrull.' ^ ^ \ 

3. Clinrk ili* vnllii|ti> al a'otIM, A3rP2. AOrP-l.'niiil 
A3TPfi, If (Ir voUniti? In mi( .|0'' o( llii? i-oi rnrl wiloo, ' 
troolitpshuol iiNNodaknl i’IituII. 



C. SrmPLtNE 






1 . Try lo I’oi'rmM frmilili' liy llitlilmiliiii iill nitowk on 
N.lrlpitiio lop rovm- «ml on Iho Iwf miIki’i- nmx I’liiiitim. 



T 



I). HAMIM.KUH A I AND A2 

1. V^ll^i |iiiwi*nifl, rliiH'k lo^''o|innj:D'L'iill nl UP i|i|i(it • ' 
ironiu'clor/ii' 50-ohm toiill, Ui'Nifiimin* fioni AI'C.7 
conmnilor li|m>r mmiliirlnr In oiilor roiiilui'ior kIkhiIiI Ir 

tiO iiliiim 1 5 iilii;m. If mil,, |'l•p)>ll•<> Niiniplcr. 

2, Coniiiml IlfllA lo IHIOA mul iipply poaiT. Ailitihi 
Ua.dllAf} CICNTI’lima AD.IUBT) m .ippinxliiKHi>lv im.l- ' 

POHIIIOII, 

- 3. AilJUHl 1(5 (IIIAS AD.IUST) fully l•olll1l.'^'^..'k« |^. 

IlllIH off NHIII|ltl<r, 

•1^ lt«'niov'i'‘lNjtli I'liii-on IImiIh O;oni III*' h.iniph i , M, .it- 
Urn tk* volli)|{(> al llir I'lul of imcIi Inail, II iln roli.it;, .n< 
upproxliitali'ly i>i|u<ll In mattnlludo mnl i,ip|i>n.iii in | ii\ , 
Iln* liluN ni'lwoi k In otiniMlIiiit filroiii’rly. 

r 6. To t’lii.’ck lor a Ktiorlinl tf,iin|i|i>1' dioiln, an.irlt .1, 
viillmrivr tifolin to llm I’lnl of lln> rilp-on JimP, noli III,' 
lUiiltnlluili’ olA'oJlii||i' ami ninkf ron|.|i’i wlHi llin Maiii|ili r 
1^‘rinliial,! If llin vojiaiic dimmaKrtt iiiorn llun IIV', <I|<hIi' 

. la Nhnriml. Ui.’p]af!i>.'|jaiii(ijli>r. . 

.0. To dinok for opnn illotli', rokio'Cl liiilli i llrf-itn l« .nk 
lo Hiiniplm*,. I'ui'nltS lully I'lnckwpof, CiJiim*,'| . 

fo ^•lllu■r AI2TIM or AHTIM (wlildn«tyr rli.mii<‘l if. I-, ll.^• ' 
•liiHli'il). DlBu'oiiiincI onv Hanijil"r i-llp-oo li ail ,il’ .i iim, li 
llio (timd tlloiln l/j illsminiu-ciiHl aiiil tln> olliio dlodn is 
no Nl|{iiaf will In* iirimnnl on tflr iiNrljJntu’opi’. II ffin. c.iiii, i 
illoilo la uoml, llu> >iHcllUmt'opn altiplUmln will !),■ .||,J, ,|^| 
BO"’ of Ihn oriitlnal .iiiiplilmln wllii Imlli f«>.|,l«,> „im, , h fi" ^ ' 

CAUTION 

V, 

Do iiol Iinil’i; nilki'l* i'oax rniilnr i‘olulu)[jP>i' win n 
, cnnunclliut’iii'olin lo Ki>'l|illni'.. Comlprliii' iii.n • 
Iil'euk. ‘ ;• ’ ■ ‘ . 

1 . Turn off |iow«>r, Mpaaurc.' rfajifl'micn (rum Mjii'lfi. 
TP2 or Tp3 lo (tri)unfl, lU* aun* >riM)U>r i'oni||ii'i,o "i i, i . 
eoiw. le nuHlim coiiiaci w(lh afilplliin tt'limHu'lilniM , m-i,'. . , 
iiii>aaui'(.‘mwilH. Iloaintiiiirr^ alioiilll ho /.nro, If rtsiM.in. . m 
■lO.otiniB, Ilin ili'IVi* j'o;i>fa oiinii. h.iiii|iI< i , 
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Kljfure H-lllA Al, A2, All, mul Striphiii' Tr«iiilili's[iiiiiini(i 
>. OnIuu C'oiiunon Toni K(|iilpmi>iii 






•/ 



/ 







• * • 



i. 



i 



Ki'i'iiuli III 



SKiNAi Km.Awi; Aji'Ot^nr Aijkmi h ; 

IIL IMAS mow tltUHtNH CUAhNtl. I’MtA'MP/ ' f j • 

I » . A. 



I 



“I P* '•■ siuNAi. H) (ii'ttKtHfar'KHAhNU l•miAMl' 

« ■' »' lie iiiAt ritiiu III ri HI hi t l uAiihi i r.'iii «ui> 

[^,?r ^ ^ ' **' ** *''^* AWi: y tti;> 




'•iW ir 5H5NAL lb UM CIIAriNTe l>lir.AWP 

oc aiAb rnoM ttsr chanhil phcawp 2 



=f=0 -•?0??nMII» If 51 ONAL to U5t CHANNtL PntiJfP 
— oc iiiAb nuiw im ciMfin'ti iHitAMP- 











NO 


AS 


» 


i>nt;rw 




• • 


Cl, 2, a 
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CMi ‘ , 
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■gi - f t 




PI - A 


III - U 
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NOTES ^ 

^ 5ft nou|it t’-H) ron otNi'iiAi. Notib AtiOffiASuiirMriii oyiintioiib A55tMi)i.v iihh -o^hi 
t list 5A«P),l»lO OSCILUOSCOPC fUtril JO I OlVlOril to vn* »AVUO(iM5 • ' 

Al '^Mlil’llllt tt>i- ll>J, 05f 100 I, OlViOlM 4 iN 0 >50lAtlCl4 CAPAOTOH * 

At AVP.t AW; ASIPU ' ■ . i 



At AVPt AWl ASIPU 
S VOUAor At AStPt i5 AOJOSirO At tiif 



rAciniir ton otst SAttPet 



rrficifhqt 00 NOI adjust auniNb noiytif(c.Ai,n»iii|M ht 



OIPIAKjPIt 1«tSl at HttteCIt -AACtAAJ) oi 

M.<t •» «MN>t|M >w. a. t 



■ Iff I It? 
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.’I .'M K-lllA-AI, .\’ 2 , Ail. iiml .Sirt|ilifii'. S< l\i'murt< IU.itii.nn 
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Kt'i’iUin Ml 
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;.t, 



Tlin 

Hii|t|ii)^|)i’iM)tii!r>H*ii mnull 

tiitil n Hitmli iu<)(- . ^ 
^t)Uv(> till volllip Id I'iwiii'hin 
I lhiH llti>>»(tU|llll)|l illilifiPN lit 
Al. Mluu i]i|iiliti'|it|| uiliiiNl 
A,*ll<3 iiiiii liliiH ,}.nvt<l utijiinl 
A4lin lUlow lihin vitlliinti 
iiilJiiHliiiriit tif thi> dliMjn)) m 
tiihii|)k*i' A I foi' Imnl 

lii|{ wffli’limcy. /M'ln I'l'** 

dyiHiH I wo i^qiiih 'UinpIlluiJo 
«l|{niiln III tint i)i|iMl or KA , 
lliiil ur» ntltlmi uiuJ ii|)pl|()d‘,‘ 

III lliti iMiuliinati niliil' mL 3 , 

A4U, A4U,A4l!lRn»il 
AilCfl ul till? |M|itil of llii) 
riirprvm’D'Uhttnnt*) |ini-,* 
iUii|ilirior, CIrcull ci;|ini:{- 
liiiico duo It) t|ii>,mim|i|i!i' 
iiml Hlr’uy uuimclldnito In 
shown lie mss ^A\A, foim- 
Iii'k u ronoiti(.i^l tilrmdl ul 
20. 271! MHr, 






Ho 




JA-' 



7'hu iMiidimsH fllltii' Ims n 
hiuidwldlh of.j!Q'JdilK In 
oi'diir.lo |)A|is'|itm I'miiilrtifl 
JTrnouewjiy ruiiRv wlion lli« 
)hUflii'>loiih,l»ni) In Nimrcti* 
ii|t ror II lock m<mi/im>y^. 
llowovui-) II null iirnviiiibi 
Miiwniilndfih{i)iiJ|i from 
hltiWMr piisulld dll In llm 
IHIOA NolWoi'k Aim)y>.«r, 



tAd kt 

(i-rW. 
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■ to 






Hi 'MO 






> 
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bsnsJ 






. luwiMM netful ( 
tiTiVti.. ■ 



' r-'"W. i» 1 1 



Viirlahlo cu|iucUur CIS is' 
used to ImIuiico Itio liml and 
i‘vfurmici> duutitola for Iwst 
■ Isulatlun. 



.0: 






Till! sum|)lln|{-d|ud» hind . 

I fSiipjily pi'oduci's It small » 
poslllvi'.-iind jliHiiiiill iiifitu. 
Ilvi? dc vollo^Jo rovoiHo- 
liluH lliii Niunpliiiu dtodus ,. 
In A 2 . IllnM ocntortnn ad- 
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Ni'i’llnn. iind AHIUI iiIIcHh 
lliL> lfivv-lri.>i|u<.>m'y umnimi. 
AU.CtUI HOUi llm upper VTO 
lt'ui)Ui\m’y limit l>y clumpUiit 
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U.» ntiaan duloolorn, Fiiijd" : i' ' ' 

.Iwck pulBON from AflCll A0Q2 orJ A0Q3 cumimBo a 

aro dolcclod liy AOCIU and' i; foWlMdc-iMilr umpllflwr. 



’ AOClia mid dovolop B dc “ : • Tlio approidiiialo pin of 

aiinuU ncroBH AOlU. TIiIb Uio f.lreiilt IB dotonplmsl 

clSiiffOBUiodoliIttHa'l liyUioraUoofAOimdl- 

‘ i AOQl Ixum, dojumdltm on. i vldod Jiy AORU. 

\ fcodbadt niiipliludo. Tlio , 



fi^m llio rornfimcu uBcjl- 
J|tl|ur (AO) IB applied lo Uio 
I'^Bo of AOQd . llocaUBo of 
, •IJio Iduli'BnipIHudD Input 
'Nipal) Uio dlfforoiiUa) 

’ afiipllflor, AOQI-AGQO,. 

S .ouIb M a llmllor to Uio In- 



A0R12 di- 



^llBmU at A0TP2 bIuIiIIIkob H ^ 
WllJl COIIBlmtl output U( 

k. aD >«k jAiB ' ax. .. k. 'I ku 



> udIJi coiiBlmtl output u( 

;> aliout 1..0 to 2.3 vuIIb peak 
; 'lopook. > I . 
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' pbrlimo wave, producItiB 
two Bquaro-wavo outpqlB, 

' too dao>'POJ> i>Pdrt> The 
luU'Muaro'vmyo bIpbIb . 
, fiAm UIO dlfftroiiUal amp- 
' IlflOT ato'UBod to-plo 
ptiaso dot'oetera A and U. 
ConBlant curronl Bourqo 
, ABQO oJlowB Uio'dlfforon* 
Uol Wpliflor to turn on 
' and off at fast rlBo Umoa 
to produce a well oquared 
' outiiul wavcforni. 



dolooUirAt Tlio^vollaiio Invii) i)f t}io Input Nliduil . 
durlnu; Uio plo tJmo oauBoo cuiiduullon tliruuuli * 
AOCRl and Auf^lUI, davo|upln({ a.vpllnitu acroNB 
ADI12D and A0R20. Ttio )uiiRUon oUOCIU and 
ABCIU forniH a Bumniing i>o|nl. •.Wtiup tfio |xih1> i > 
Uvo voltauo at A0il20 oquuld tlio nopllvo vollnp . 
ut A3R20r Uio Bumming pnliiMti r.oro ifuilu. Ab ^ i ' 

Uio plinao rola'UonBliIp cliamtoB liotwomi tho ln|iiUX , ' * '> 

• Btipul at ABTP2 mid Uio reforonck ulitnol qt /< ■ . , ; 

ADl’Pi mid ADl'PO, Uio BunlmliiK |ioinl voltajiu 
c|iA|Si(t^ to. otUipr a iMHtUVo.or a nopliV£jyi)lta|jMt^ > 
tlvd^ummhift imlnt ^ifla^o Ib np|illud rh p pliUBol , / 

error slpal Uirouttlk'onilltor'followar ABQl and, >\ / 
FIU9Q RAHCIE oWllcIi A1 lo tlio Input of tliqlock- ' / • 
•mode Bwltdi In A7» ' ^ . 



Pliaaodotoctor n conalBlB of A0CR5 llirouith / 
ASenO. Tlio Bquaro-vmvfl oulpulB fMiii AOQI / \ 
and ABQS aro couplod Uirouipt A0CI2 and AOC^,,: 

SiUng plrnso dotcclor R. . Tlio vollago lovol ci 
10 Input aigiuil during Uto pto llmo doVoloyo a *. 
vollago aorOBB A0R27 and AQn20. Tliln vyftago 
is Huntinod Uirougit A0CI^7 apd AOCIUf uiid la 
Iraniimiliod ati a'piiaao-orror slipuU Uirougli ' 
omilior folldwcr A0Q2 U) Uio search disablo i 

Bwllch In'AO. Due to |ho Otf-dogfoo phase dlf- / , 
forenqo Iiot^oon Uie olpal Inpula lo Uto doloc- *' > 
tore, do Output vottagoa from the two phaoo do* 
loclorB differ in amplltudo and iwlarlty. During > { 
normal phnsoModtod conditions, U\n output of . / 

dotoclor D w|JI bo a nopUvo dc voltngo. ' . ' 
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HiQ correct plioeo'tock condition la obtained 
when tlio'^ayatom iocka lo a VTO Itarmonio 
tliat la 20.'?70 Mllz hlglior In frequenoy Uian 
tlitf Input RP aiiptal from Uio al^nol source. 

If (im phnsD'lock loop atlompta to lodt on a 
VTO hnrmonlc below Uio Input RF frequency, 
on Incorrect lock mode la .detected, and Uie 
search mode conUnuea until a now lock (Mint 
la fouiid. Tilts Is -accompli shod as follows. 
Pliase detector D in AS produces a iwallivo 
dc vollaitc which trlHgers Schmidt trigger 
AGQ1>A0Q2. The output of A0Q2 turns off 
A7Q3 which, In turn, turns off lock-mode 
switch A7Q4. This opens Uio pliase-lol^ 
loop and' allows Uio search sequence to con- 
Unue unUl Uie proper VTO liarmonlc Is 
found. Trigger and reset ])Olnts for AOQl- 
AQQ2 arc adjusted by-sclecUng-Ufo value of 
A0R2. The circuit should trigger and reset 
wiUi Input voltages In Uio range of 135 to 
215 mV. 



Wlicn Uio phase-lock loop locks In Uio cor- 
rect mode, pluise detector D of AS produces 
a negaUve signal which triggers and hblds 
Sdimltt trigger AOQ8-AflQO. WiUi AOQO 
turned off, ‘A8Q10 turns on and clamps A0Q5 
collector near ground, stntqilng the scarcli 
signal generator'from qsclUaUng. 

Ttio value of resistor A8R30 is selected to 
ensure Uiat Uio turn-on sind reset iMtcntiala 
for AOQO are between -150 and -200 mVde. 



iltKJSfuf itiifisst! 



Field effect translator (FBT) A7Q< passes 
or blocks Uio pliase-orror signal frojn A5, 
dqiondlng on Uie bias voltage at Uio gate 
(Q). A negaUvo gate-torsourco bias 
blocks current flow Uirout^i Um FRT, and 
' zero or imbIUvo voltage between Uie gate 
and source allows signal Row Uirougli Uio 
Fist* 

Wlien<an Incorrect lock mode Is sensed, a 
4 10 Vdc signal Is applied lo Uie base of 
A7Q3. This (1) turns off A7Q3, biasing 
off A7Qt, and breaking Uie phase-lock 
loop; and (2) turns on A7QI and A7Q2, 
damping to ground Uio Inso circuit of 



A7Q0 Uiroui^i A7Q2. 
Wlicn UIO phase-lock 



Wlicn UIO phase-lock loop looses lock, a 
poalUve-golng pulse from Uio.collector of 
AOQO iMSSes Uirougli A7C1 to Uio bases 
qfA7Ql and A7Q3, (^slng A7(il to turn 
.on and A7Q3 to turn off] Tills turns A7Q2 
i^n and turns A7Q1 off. ^Tho effect Is to 
grpund A7Q0 base, c^blisliing a center 
frequency for UiO VTO search, depending 
On Uie setting of-Uto SWEEP STADILITY . 
control. 



AOQ3-AOQ7 form Uie search-signal gen- 
erator. A feedback loop from Uie output . 
of.AQQQ-ABQ? passes Uirougli omllter 
follower ABQ3 and triggers Schmitt Trig- 
ger A8Q4-ABQ6, InlUaUng anoUier cycle 
of search slgmU. XI>o output of Uie 
Schmitt Trigger is amplified by AOQB- 
A6Q7. The sawbwUi waveform is formed 
by Uio clurglng and discharging of ABCl. 
Tlie output frequency at A0TP3 Is about 
BOO Hz and is determined by Uio'RC Umo 
constant of ABCl and A6R27. Wlicn Uio 
systqm pliaSd locks, Uio scardi signal is 
stopped by grounding Uio collector of 
A8QB Uirougli Uio conducUon of A6Q10. 



A7QB and A7Q0 
comprise a difi- 
ferontia) ampli- 
fier, The output 
at A7TP5 l» the 
difforpnoo botwomi 
signlilsat A7TP3 
andA7TP4. 



A7Q7 Is a coni- 
mon-lMsoanipll- 
flor for Ui'o sweop- 
rcforonco signal 
from the external ‘ 
swoci) generator. 
TIiq common -base 
' amplifier' conflgu- 
raUon provides a 
low-1 mpcdonco in- . 
put circuit. A7C8 
couples Uio liigti- 
frequency comiKi- 
nent of Uio swoop- 
• reference slgial. 



A'fQB cuniprisoB an emitter lotluwor cir- 
cuit, The dc voltage at A7TPB is con- . 
trolled by SWEEP STAmUTV control, | 
A1R27 and AlSl. During search m.ixlo, . 
Uio search i)mvoform rides on the dc level 
present at A7TP0. At A7tP0 the wave- 
form is 2 V peak to poalc or greater with! 
Uie FREQ, -RANOE swlldh sel ill 
0. 1-0,25 OHz position, With Ijie FREQ. 
RANGE switch sH at 0-Et. 4 OHz, (he , 
waveform Is about 20 mV peak lo peak. 



The SWEEP BTADIEITV control AIH27 
controls Uio dc rofercnce level at A7TP0. 
During search mode Uils control selecls 
Uie center frequency of Uic VTO caplureT 
range. In swcpt-frcqucncy oporallon tills 
control Is adjusted for lios.t pliase luck 
over Uie onUro band. A CW {wslUon on 
Uio control supplies a fixed dc voltage u.f 
approximately 10. 7 -Vdc at A7TP5 Uiol Is 
I applied to Uie VTO. 



Resistors AIR1-A1R13 and FREQUENCY lUNQE swllcli AlSl 
form an attenuator IniUio plmso-error signal tmUi bdwccii A5 and 
Uie VTO DC amiiHfier. Thls changcs the pliaSo-lock loop gain. 

A smaller correcUon voltage at Uio VTO Is required when using 
a higit liarmonlc of Uio VTO Urnn Is required at u lower harmonic 
frequency. For Iririjanco, for a specific VTO froquoncy chuiige 
of 1 MHz, Uic frequency change al Uic VTO second liarmonlc is 2 
MHz and al (lie VTO llOOUi harmonic Uic cliange is 100 MHz. The 
FREQUENCY RANGE switch keeps Uio phase-lock loop gain con- 
stant over Uie ciiUro Input frequency range, -Thai is, wHJi a 
given correcUon voltage from pluisc detector A in fl410A-A5, llio 
resultant diango In frequency of Uio VTO hafnionlc being list'd Is 
always approximately Uie same. 

Resistors A1RM-AIR20 and FREQUENCY lUNOE swUcIi AlSl 
control Uio peok-to-ncak voltage sweep of Uio sawtooth swirdi 
signal. As Uio sclocied harmonic number bf tho VTO rri.><)ii<’ncy 
gels larger, Uic nunijjor of posaiblo lock ixilnls mulUplles. In 
order to ilmll Uie-iwaslble lock iwltils lo two or Uiree .frequencies, 
a voltage divider conjtrols Uio pcok-lu-p^ amplitude of tlii^ 
scardi waveform. At Utc lower input RF frequencies Itin sOTdi. 
vyavcform.ls higli in ampIHude in order to sweep a wide VTO 
(^go, and at Uio lilglicr Input RF frequencies the search wave- 
form ip low In amplitude producing a very narrow VTO sweep 
range. 



Figure SdlOA-A? and A8 Talking Schemulic 
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a4lUA>A0 BBAnCH SlUNAU acNEnATon AND. 
D4tOAM7 VTO DC AMPUHER 
IHIOA-Ai) 



Apply *01)1) iiiV'di* ID All'I'IM 
u'llli VMt’i'mil iNiwcr HU|i|Uy, 
itlinuUiiii|(ii|)i'iirrci*i loch 
iiiDdc, l),VM nIiddIiI 
liidii'dii*, • ID Vdi* 2 Viii' III 
Aliri'J. 


NO 




' * 




Yi*:s 





A|i|ily «- 4AII tiiVili.' ID 
AIITIM Milh DMiD'mil i><jw<>r 
hlmulittlDu |ihii8ti- 
CDMiltllDII, nvM 
Nhitiilil liuiliMlt' -11} Vile 
1 2 V.le iirAll lTft. 







Coniwcl DVMloAHTIM. ‘ 
tnilli'alliin MiDUld tic 
-2fi mV til -IDlj mV, 







NO 



Apply fiMii Vilr ID 
AUTCI, Miniii Idling Nt'drrii 
rDiiiliiiDiiii. Cimiiu(.’i 
DKi llloBfDpe Id AUTP3, 

U'dl’ulDI'ln NtlDUlJ l)U 
itdU’iD<>ih d'dvi'lDnii. 



IHI0A-A7 



£ 



NO 



Ajipiv •! 
AdTPl i 



and -31)0 mVdc 
Id A7TPI wtlli l.•)llonml 
IBjU’rr ttuppllui*. Thin 
BimululcH Incorri’cl 
iDi-k iiii>di>. OVM HliDuld 
iiiiiUulD rnn) Vdc iil 
A7TP3. 



NO 



VIDB 



TI'duIiIi* Ih lit uilliur AIIQI 

Di' ADQ'J elmillN, 



Ti'inililn Id In nlllmr AtlOii 
III* AUQl) elri'ullH. 



Ti'duIiIu Ih Ip R,Daruh 
Htpiml HL<iiiM*uli)r AHQ3 
Ihrouuti AI)Q7, 



TI'uuIiIv Ib III A 7QI 
IlirouKli A7Q4 ur A7Q0 
drcullo. 







/ 



■s,’ 



1 



AiipiyMau mViii! Ill 
Ai}'l’PWyi,-30l) iiiVili! Id 
A 7TIMyill'i tikliinml i>iwtf|- 
Nii|ipllliri> ^'IiIh hIiiiuIiiIuIi 
iilmiui-PjDkH) i’liiiilllInnH. 
i)VM nIhiuIiI Ipdlculi’ 

.;ilW iiiVili’ ul A7TP3. 






NO 



DlmMiiiiiDel unrui'iidi ibiwdi* 
ttiipplluii iniiii A7T)'l iiiid , 
AIITPI, IU'IIIdviHHIDA-AII 
iilmilUmard. Ctiim*id u 
|um|ii]|- ri'tim A7TIM III 
Ili'DUinl. Ciinnm;l DVM Id 
A 7TP4. Vury tJW|i:i2|» 
STADIUTV cimlnil lliniuitli 
IlH raiiKii. Inillvulluil . 
aluiiilil lio fi-Dii) -RO iiiVdt' III 

-170 mVde- 



E 



NO 



Cgtmui'l DVM Id A7ri>R. 
,Vi»i*y Kwn:t:i» sta))IUTY 
mill ml iJimupti lln niitnu. 
Iiiillcallim bIidiiIi) fin Imiii 
<U.II Vile Id * 0,1) Vdc. ' 






NO 



Cmmccl DVM 111 A7TP0. 
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CSnmocl DVM l«i AIOAlTPa. InillfaUon Ib ^0 

-20V tlO mVkor can Ik) (KljusliKl U> /20V ilO 

inV.by AlOAim • / 



MttBBUro volUgo #l XAl pin 9i' Vt)IU#o U »!12V 
12V. 



'lYoulilnsItool britigo itwtlflur 
•nd A 1002. 



Meiwiiro yollflgi) til AlOAlTIM. VolUgu In » 20V 
^•10 inV or cnn bo n'il)iiBUHj lo i20V MO mV by 
AlOAlllfl. 

TykbT , ‘ |no V 



^ Pruiswl b) aiPi) -I, r 






> ' 






Mcuuit! volUgo Bt A10A1U2 pin H.'VolUgo U 
MV 10.5 V. 



.'rrimbloBlmol AlOAlUl ^•TV 
■;;'’«upply »nd AlOAll/2. 
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Collnoci! OBcllloteopo lo AI0AITP2. lUppIo li 
loss Uib/i 2,5 inV p>p. , < ' * 






‘IVmiblwhOol Uio -lioV SHUT DOWN'iIrV'uU 
using sdiontBlIc ond drcuti dotwriplloii. 



, * , 
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YES’ V 



.Moasuco rippio «VXA|^ pin 0. Ilippio Is lo“» Ibnn 
■ 1.5 V p^p. * . . 

^ jYES , |Np ' 



'Mmuture volUtgo ((rop BcrosB/AlOAlIllI^ and 
calculBlo load «uiront, Lo«d curra/a Ib loss 'Uian 
. , 1200 inA. • ’ . . ■ 
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Dlaabbs' SHUT DpWN /clrcull by rqmodng, 

■ .'AlOAlQ^ w aljoritnl'ti^^O, *20V output Ib 
i.,20V 110 ,mV or ban bo adJugW to .20Y tlO“ 

Yp 

, : ' ' y ; 23pbbl«l»tw^^ 

7 ■; , . f uBliif/' jKlieniallc ,and circuU 
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' - Tro‘‘Oio8))rtol*;;A10Q2, ^'AII)>\i:Q 2 Biid 

./ !'• , A10A1U2 for low gain. .. 
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‘ Ctinnoct OBdlloacoiHi lo AlOAlTPl. Illpplo Ib 
leaa Ilian 2.5 mV P'p. , • . 

NOTKi Illpplo on -20V supply dioclicd ok In 
stop 2. ' 



i.'iS" 

■ •‘i*’ 



Conned DVM to AlOAlTPl. Vary lino volla|a 
lion, from 116 Vac or 230 Vac. VolUfo at 
AlOAlTPl varlcB Icai than ilO mV. 

NOTE:' -20V iupplVdiocked ok In aUp 3. 



Trouljloshool -1 W Supply using 
proebduros in Figure 3-79, . 




Meaiura rlppla al XAl*pl» I- Wpplo !• I** U***’ 
1.5 V b-p. 



lYoublesliool brldga roctlflor 
and AlOOl. 



Troubloahoot AlOQl, AloX^J^l and 
AiOAlUl for low gain. ^ 



Troubloahoot AlOQl, AlOAlQl and 
AlOAlUl for low gain. ‘ 
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Flpuro ;i-75. 8dlOA-A10. AlOAl 120 V und -20V 
Power Supply TrouhleHlioptlng 
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^ 20V SUPPLY 



AI0A1U1 



<7V .SI'I’I’I.V, IJw'il In -’iOV iiiid -llV su|i|)l|t>s. 

Iliri'KMKNTlAl. AMI'LlKIKIl. Compaws 
viiliiiitc III t'l pill 2 mill pill 11 ami .mnplifles lliu 
. itirri'ri'iifi’. If • 20V milpiil |{m>ii inon' pusillvo 
pin 2 uni'.’i morv pm>llivL> lltun plii •! rasiil|iii|{ In 
n poiililvi' nl tin? li^M^rlliiK liipul, fauBliiu the 
lllllpliriur'B l|UlpUl to 1(0 IK'gBl|VI}, 

VOLTAtii’ AM,l’LII-'li:U. Amplinmi error KiKiinl 
rrdiii the Diffi'a'iitlnt Amplirier. A negative In- 
|Uii fmm Dirr. Amp. cmiiies output to go pool* 
live. 

ri'lfltl’NT UMITKIi. neBlBtor AiOAlllO 
MMiM'ii toiid iMirrent. Ab toad ciiireiU approaches 
1200 iiiA, voltage drop ncmsi HO turns on the- 
coriimi limiter cuusing a iiegntlve-going Input to 
I'l's voltage nmpliner whiclr decreases the sup- 
ply's output voltage and limits current looliout 

;tiio III A. 

^ DRIVER A1QA1Q1. Q1 Is ii'vollage omplirier. 
A positive Input from Ul's voltage oiupliner 
cmiM‘s ilul(iUt to go negative. 

SERIES REGULATOR- AIOQt. The regulator 
ads as a variable resistor whose resistance varies 
Inversely with collector current, i.e., a negative 
voltage fmm Us drivpr decreases eolleclur cnr> 
rent, a’sIsLonce increases, dropping more volt- 
oge across Uie regulator, decreasing output 
voltage. 

VOLTAGE QtVIOER A10A1R11 and 
R1Z. Samples output voltage. With output at 
• 20Vi, UI pin;) isal liboul *^2V. 



VOLTAGE DIVIDER AtOAIRB, RO and 
R10> Cmnparhs rUDV supply ngnlhsl ’’JiDV sbp- 
ply. The >20V supply's output must he ndiusUHl 
Itefore ad)uslliig the rgtlV output. 

A10A1C1, R1. I‘'rvi(iieiiey coMipeiisall in to 
pn>venl the supply from oscillating. 



•20V SUPPLY 



A10A1U2 



. J 






VOLTAOE HliriCIlHNCIi. KsUihllshes n lefcr- 
elite voltage for the -20V supply. U2 pin & 
samples the supply's milpul voltage. PI i 4 is 
always about 7V more positive tlinii pin fi. Cur- 
rent Ibnmgli pin -I Is, negligible so pin,;) is nl 
nearly the same viillage as pin •). 1'lie leferunee 
voltage at . pin 9 follows any clinnge In the sup- 
(ity's outjibt. 

Dll'PKUHN'i’lAL VOLTAG15 aMPuViEH. 
Compares the voltage nl U2 pin lianl) pin 2 and 
amplifies tlie difference. If the .20V output 
goes more negative, pin 9 goes more negative 
Ulan, pin 2 resulting In o iiegol%> at the non- 
iiiverttng input, causing the nm|uifler's output 
to go negative. 

« , • 

CUIIRKNT AMPLIITIill. A lUTtnlive Input 
fnmi the differenllQl amplifier decreases Uic 
current mnpliner’s cmiducUun wlilcb is also Uie 
conduction of A10AIQ2, 

CtilllUSNT UMITRIl. Itesislur AIOAIIUO 
seiia*6 load current. As load-current appniaches 
1200 iiiA’, volloge drop across 1110 turns on Uie 
uurreiu limiter.causing n negollve-going Input to 
Ul's current Bmplifier decreoslii^ fls coiiduc- 
Uon, which wilt sliut down the supply's output 
Voltage. * . * ■ 









DRIVER ALPA1Q2. ConducUoii of Q2 varies 
directly with Ul's current nmpliner eundue- 
Uon. If cmidui;th)n of t)2 decrenKt>s linse drive 
In wrliNt regulator AIOQ'2 diH.’nmws, 

'V ■ — - , 

SERIES REGULATOR A10Q2. The regulabir 
acts, os 0 variable resIsUir whose resisUnce varies 
Inversely wjlh -collector current, l.u., a decrease 
In hna> drive from Ai0Al(}2 decreaa's the reg- 
ulolpr's collector ourreiiL, rj'sislaiice liicrenws, 
dropping more voltage nemss the regulator, 
causing the output voltage to go less negitUve or 
In 0 positive dlmcUon. 

SHUT DOWN AlOArOS, 04. Shuh|down the 
-'2t1V supply when, the r2dV supply is slmrted. 
Q4 Is norninlly imnducUng holding Q9 cut off. 
If ‘the i20V nulpiR goes to /.ero, ()4 sliuls off 
causing Q9 to conduct. -Q3 conducting presents 
a pusttive-going signol ot U2 pin 2, lli^i Inverting 
Input. U2's differential ompjlfier's output goes 
negative which st)uts down the -20V output, 
iteenua* of the 7V difference between U2 pin 4 
and pin 0, Uie output sliuls down to about -7V. 

V0LTA4JE OIVIOEI) AiOAIRZI. R22, 
R23.’ Samples output voltage. With output at 
-20V, U2plil2isotohoul -i;iV. ' 



A1flA1CR2 and CR3. - Develops hose bios fur 
A10A192oud Q5. 

.f 

.- NOTH 

I * " I 

'Hie .-2Q.V output Is the refer- 
ence v()ltage /qr tlie i'20V ~ 

. and -IIV suppite's. If the 
•20V output goes more nega- 
tive, the i-ltV output follows • 
and the 't20V output goes 
' mote positive. 
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.. Doliili'Hnil’FnriNo. 310M21I). ,■ 1 I 1 I'!'] !' 'Ul’l Tf ■ ' r'll t 

A»iii«un.aj4ijoo,|jwilimM*urf»iHirm^ '' | v'i:;, ’• i: ! ;; '111! .* 

, ’■ J)«l*)l«WHHl'|*flHNo.Hia0.i:MH. - . . . • ' — 

Ad.lVVHllia0007H^CAIIU5Ak'HVi POWim cOlll). ' f 



Hit)' 



€^7 



. \ 

\ 



3 fi(), Tahiu a-B! 

AddOm'lO«Oa:ipAHUiAfiHy: l*l|WI5R HUI'TLY. 

l'fl|{u‘a- 02 ,'|'hJ)l«ia.H: ’ ’ 

Clii»M|[u Horn 2 lo l|l»|*flrl No. Dm 10 01)36. \ \ ‘ 

I'nBi*3.0a,Tnl))i‘3.H: * 

ChmiHf Uom\Mu HI’ I’arl No. 0»M 10(1017. ' . 

. . ■' 

I’oKo ImOH, FlmuT! 3-111: „ ^ . • 

Huploco rijiuw 3-m power supply- prhnory elrinilt^ji Uio fimmmi wllli ntjun> {^6 lu llils npiwitdlx. 

CHANGE D : ■ ' 

1^0 1-0, Fluuni lt3: * - ‘ 

|k'|)lDc« I'^Burv 1-3 Irt UioumiiUBl^iliilBuhi l-2,IU;^hiMPR^^^^ 



• Page 3-0, TflhIe 3-2, AIIkMiucuI Gpi){h)l|i! 
CliBugo lllsriillKNCIJ IJ^fJiaNAT'OH k] 
I'igun! 1-10 lii ihiB Appu(ttjix, ^ J 



' ^ 



lOAlHD Ui A 101117, rUtjICTlON Am5Cni:i) <20 Vdi.', COMl'ONKNT LOCA’i;iON 



aitumo IIIJJ-'KIIKNCIC DiaiONATOIl A10Am22 to A 101120,' FUNCTION AFFlICTIil) -20 Vde).COM|»ONI5N'r UOL’ATIUN. - 
Figura MO lu nils Appendix. • ’ • ^ ^ 

, . • , ' • ■ • ■ \ 

I’ngn 3-22, Figure 3-1 1 ^AdjufilutellllH 1 )cedurc; , . < ’ ‘ 

I^Bce Figure 3-1 1 Ad)UBlmDiil PmcedJre Test 1 lu the lu'anuni with Ad|uBUuoiil Proredure'l'esl I , Fl|pm> 1-J in IliU ' • r 

«Fpeui!lx. - , . \ V 
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RMANOEP 

I'nitti !i ri7,Tnl>lu ll>Hi 
A lfiOlA.lv. 

• ’AiJtl AlfiO'l ninl fi, ill’J*nii 
AlfiUHi lOlUM'nrL 



MoilikliitH|0A/H411A 



' MOIjh:l8/|IOA V 



|i«/lim'.M)na' 8 TllANHI 8 Tt)lft SILICON NW. i 



,M», ()7fi’|.IM!IH II*. rXI) Ml5j’ fi’. I lit OHM 

Li., iiiiiiu II. i.'vn »!.«> ii<t M <i 

OHM 






CitiinKf AlBiniflo inM'iirt ')».,0<H>H-’Hfi!l Kt l■’Xn Mlf ‘ TLM ll.iJIjit'bHfi 
qhimiiu AIBIllllX«i IIP llitl^ ^•j;07B7.(H{lrt Hvl'Xl) Ml|p PLM fi.uK Ollfi 

V *' ' ■ I ’ ' ■ . ■■ 



CIIANQI: Q 

P«|{t> Tfllilu IVHi', 
CliQiiun A 11(211 (o IIP PaVt l| 

l>nHo.Vr>'I.Th)ili);MV 
Cl 



o, 07li7'0Uii HJ 1‘’XI) MlfPFLM DIUK OHM 



1%1/HWy 
1%1/HV 
1 % 1 /HW. 



tt; 

1% 1/8W. 
IB VDGW.j 



;|||II)UU A 12CH) 10 HP Purl No. OlBO-llUlB Ct PXI) l|l^)5ep O.l^l UF 20%, 
I'jllltilLBl’l.Tnlilfi.Ui ' . , 

ChuoBo AHCll) to HP Part Ni>. OlllO-OlOfi C: KXOlLIJaP g..7!l UF 207f, Ufi VDCVV. 

PnkiCMIlLFlBumO-Kl! * 

Ctiniliiu ^ 1 2C1U to 0.9.1 Ul- (lowur luA comer of cnili nswiiilily ). ’ 

Cli»ii«oAl-ICIlUoO.!V’IU|. ; • 

* * ' *1 • * * ‘ » 

I’flito :i-ioj , Fitiuro :i 70c . j ^ , \ /) 

OcIcU' C.'M, 4!l pF fmm XiApi-l ti>Bri«i'iid(low«r ni|il corner). 



. pflKo :i.io.;i/.7.ioi. Fiium , 



» V ■ / ' 

/• . 



Delete llfi, 7B.0K fmiii Jfi, SWiifcP UliFEIlFNCIi: llPUT lIND, to grouiul (upper left comer ot wKemnllc). 



Chnniji? A1 H2B to OH. IK (upj»er left corjiur of scl»||imtlc), 

CHANQE H 

PuKe.'W0,Tnl)lo.1H: 

Clioiiiie AfiCO to HP Part No, 01fi0 2ft0(l C: FXD MICA 27 pF ft%. 



\ 



\ 



t I 



Pa«e :i.fiO;Tol)le a.JI: 

, ClioiiBs* A0lli:i to IIP Pan No. 001HI..1138' 11: F)fi) MET FLM 178 OHM 1% 1/8W7 

N , ■ 

IM«e !|.10J, FI(i)m' H-70! 

Choiiue AfiCO to 27 pF. 

Chaiiue Afillt.'l Iv I'^O oliina. 



PaKoLliyi-ri.TBbloMli 
Ciiaiige Aio HP Part No. to 004104012, 

P(!Ku I '40, FI#uro,M0: ' . 

Clioiige A 10 ABseinhly Part Nfl, to 084'104012. 

CHANGE I 

Page a-fiO, Table 9-8; 

CliaiiBO JI2 ond JI9 (o HP Part No. 12B0-0890. 

I'oge 9.80, Table 9-8: 

Cliange W2PI to HP Part No. 12504824. 

Chonge W7P1 to HP Part No. 1250-082^. 
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, Ih ilid uso'of HU'ttdard Bcnswn Ihstijnd lif . 
jpIMoppIng scrows In tho huii;ilng. . 

■ ' •■, ■> " 


Oi l, Ifi, 1C 
ai|4,B,n,q) 
• nil), 10. 
itpt ' ;•; 
A^ibly' ' 


\ • ' 

'L 

• L ; 

L ' 

. 1. 

L 


■■ Z2/' . 
Iiitba'cniiiucl 
• • Cbblo ' 

'^HouRlPgA 
• Z3.4 ‘ 


. BBO- 
, r- 

111-; Lj-l 


‘‘ V. ■ •’ . ■ 

' ■ • . ' . , ^ >/ 

• ‘ - /^ ' * 


/^I4i\ Mi- 
dlW.B/fl/QB 
#2, 3, lOj 
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7 Hi'pttli'i'^lHiilt; HL’tiemut^i Dlnuiniii In llii* pmiuiiil Willi l’'lBUi^ MU lit Dlls A|)|miiiliK. 

CHANOE K V 
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I t 



' V 
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■ i'ii|(f a. 70 , 'I'libio :i-«y C" ^ , 

Uiiili'r Uurtinnii'u Ik^ilymilnn lllnil^^ 

, . •'. lllx:OMMI!Npiin PPLAC 15 M 15 NT 

Till.' iMaikliil rlnnii'i l)ii yoiir lifKinJint'iil^iimy nol Imvii fiH|i|m!^st)r Iwildii. UiWummunili'd roiilneuimnib iilompii liicluUi^ii iiUjipnm- ' 

■ jjv I ' '.d'..' 

' CMANGti.' 






ibiiiu tIiiIu ;)-a: 

' l)i!l.>U!B jllA'>A7H^JllsllM«. ' 
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iW‘:i-7,Tiii)i«' :i-i« , . , 

1:1 rUNCriON AI'’l'’liCTI5« VTO lowur i^niqumicy lliilll, NOIIMAL UANfll*: OK VALOKK COMl’O- 

Ni:N'lM.OC'A'nON l^l'0U^Ii;M^AI)JUS7^l1l^NTPl^'OCK|]UllB : 



Add dlllA-A7n:i v\ 



'l-v-.# 



■ f.' • ' I'liKVTT-Ur). TI5ST 10: -'i' 

, , Clniniiiiiili'p d li) run I; 

^ ' frutpiuncy^ yMiri.O Milz ' 

I.. v'V' ■ fit'qiiL'ticy dniliplnn loUdii ^ 

' Aild llul follVvIiiii si L'P nflursUp d and rult'Uur the rpmoInliiB niups: .Adfnsl SWIJiil^ BTAIULI'I’V oujund rof loWusl VlT) frui 
. qiii'iu’y, ’riu' VTO rruqliuiiuy should lie (12 MHz t\ MHz. If pp(, suluet Ihu valdo of H<1 J1 A A7U3 qs followiV 



. * • ■ , ■ V -'Vi 

I: (^inm£l (Tuquunuy counlur to Bd J 1 A>AHTI*7 and ndju'sl Hdl lAfATIlB (06 Mil* AOJHBlTrpr a VTp 
Iz -10.2 MHz. (If (15,0 Mlp.,J.0.2 MHz uminol liu qlilfilnod, runiove ll j 1 1A A7JW U) dlsnlilh iJanlloW' ■ 
loUdii Of A7C1H), . , “ . ' \ ! vv 



:>i 






L Kuniovu A7lt: .' . ■ \ 

; , 2. Adjusl pWlJlil STAmUTV conlrol for VTO fn!qu\!«uy below (10 MHz. 



L • ;i. .SulWdi Vnluek A7.I13 Ihnl slilfU Ibe VTO frequency 1 0 (12 MHz i \ MHz, (Typical range of values for A7lt:i Is 10 lo 



V' , 



llHloliins. 
A . ' ' 









l»n# :i (l\ Table .'l-f : ^ 

Chaime A!1 10 HI’ I’lri No.xJimi C002. 












Page ;1(1H. Table O-f 1 

OeMe A7CM, A7Clf). and A7CK1 llsllngs. 

^ AdiAV<iU,I.HIM’D t No.l002d)0'll DIODU: BIlliAKDO'WN O.llV 6% 400 MW. 

\jj)e|eO> A.JOliri, \K HO. and A7Q5 llsllngs. 

.fclwinge A7H2W1H Part No. bV67 0:iI7 R: FXI) MET KHM 1.33K OHM 1% r/,«'W. 
CliBnBL^A'^lW<7;.IH Part No. 0767-0401 U: KXD MET ELM lO'O OUM^4^ l/HW, 

OeleU' A7iU9» A7U120, and A7R2l'lliiUngs^ 

Page 3-7573-7(l/ Flguro4-20 (ShcoU of 2): 

Replace Flgurtif 3-20 tpP view In the nlnnual. with Flgpro l-(l In Ibis Appendix. 

. ' ' 

/ Page 3-H7, Figure 3-11 : • ■ • ’ V • . 

Replace Figure 3-11, A7 Parts Ucnllou IllusUatloij in the maoupl with Figu» 7 } l-12 In Ibla Appendix,, 

Page 3-HJ, l<;i|lure 3-42: v > . ^ *• . 

llepIncu’l’IgnTe 3-42. A7 .Schematic l)lo|jram In the mamlal with FlguA>i|^-14 In this Appendix. 

' • " ' • 
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)y* . ' u=« i .'y ■ C.' V /<> :S "’-/r/ r^?*i »*i. ■•'H' .i:* r l*yj ^ J ]; 

;|||'' |te fK- 

.,■■ •, ■ 7:' I y ■ W;v'f 7 -v’' ,;»;.■ ' 14 ; ':ia; 

'1^' , '• '■ ■ ' ''''■' t '' -'I'V’ ' I)V' ',|* 

''■;5/.'i • •' p#p «.7(), TiilJ)^ fl.oi ;.: ■ ‘ ;> f ^ 

,; ... ;,. . . Oliftitim-IUnit ao l« IjlM'^H No. at»)iM)IJ07 UOhlSW; 8BT P|| OU -NIV^KK '’’MK 4^' "WvV- / 'T# ’ /'^' 

*■ , • ■ ■ ' ' I , • 'u • ' ■’ t ' ,f. <v I H'/jAf i •> ■ '>■)«' / ' ‘ .'irvjrt ■-•./.■'/ 

.'CMANflEN.' /', / ^. ■’■• ‘ , V‘®'* ' i' ' 'J'v 



I ^ f ' ‘ 9 » 

• ' , ; 1 ; KHjiiiiWioA/iMnA . . 

’ '/■ -y ■ . ' • . ■ '! 

■ . r ■ . ■ . ■ < ' 



\ CHANnEMl 



CMANnc N 



• . ■ I'wH-H.TflMoS'tit 

;: npiuiuii'iiiA-AoiiatMitiiiiijii 

■-: yhiiiHUUM I j A.AMia ! Iinttitii. , , 



■' IV' 'k i?‘ i ' 7 1 ^ 

m . 7)' !■' , /' '-'V 

• 7,/^ 4 - 7 ■ 7 

J '''.', 4' “■'‘J . . ,’f, 



V/ ".. I, 



7l*«||iia'7,'l’fll)hil|.«! i ^ 7 ./ j, 7< 



■ I . 

• ' 7 ' I .-',. • 



Aihl H7M A4lijlH, FUN(7riON Al'TISCTIJI) tfl)il^rt^^mlol pivinAnllhiir Kfllh, ^ 
GOMpONIJNT liODA'J’ION l''IClUIUi II-II7, AI>iu»'rMl5NT I')lOCKI)UKK IJ. 



“nImoSn '"'•'‘"f »W' 1 «'m 4 oMI’ 0.7 ' 



i 



I’flKi* iMIll, I'lijurv {l-Ilj 



• 7; "iw y«>uu m Urt-Aoim uim hivm nunK-io ptiuK liluJU' aini)li|ui)u of fl.U ( 

^ H mVf. llilj lud|.!nl«ii iDDji^r «:l|nmii>l l^ilniifu, iTypItBl mii(i« of v«lu.>« f«r AfiltH \i !H!I |i, opt) oti)pH,) 

:Plllin !l'.il<I t.'liiiln,! 'I I t ll'l.'tl'M f J. ' T'.' *' . 



of fl.U i?m I U.7 nn Vua m> 



v’’*’ 

• /'■” 



__ iiWe!i’-'i«,t%jtv;i.nyh}jjT H r . , ' , / / 

’ ' fll."Ar*in»^ ‘ I A-ABinO mid, If ii«ci>8smf>-, ARM for Rom llR" nhnNu Indii-aUoii. (Typjmd )«ii|/oT vnuL 

for^ABRlOkai.Glo IlWohm8,dMd f«irAnLl.tBfl.;ijAlto-l.7;j|(.) ’ .7 , ' T J 

I ^ I * / . y. 



’ Pni|u:Mir),Tnl»|i);i.t)i / ' . ‘ / 

Chmtiii}. AilIU diul A:I,1 .7 U) HP Pnrt No. OlTpB aamJ, )l: PXI) MI5T FLM !)H.;j OHM 1% I W W. - 

MAt>l kl.. h> ... ^ ....I 



/ I 



CliBiiBu AUUf), AHIUJ, ASIlil U) HP PnH No. 0lHjn*;i!l02Jl: PXDMIiT FLM an.^ OHM^^aw. 

- I‘fl8i> (}‘(57, - \ . { .* ''% '■ V ' - > 

, AddRACTOUYSlJIdiCllEtfPAItl’VjARIpl ddi^^ , , 



^linn«o AIJIIB to HP Purl No. 07R7-()U(} 11: PXD MIJT l-'LM RJJ OHM V^m. / 

■ l'> HP.Pnit'No. OiJOB-lliaiJ III Fxd Ml?l' PLM*H7 OHM 1% l/litoCTOKV HULIiC'ITil) i'All'IV 

DulflU! ABIiao mid A^RKaj llBtliiijs. t|) - , ^ 

• V , ‘ ' i . j '*♦ 



Po«o .V7d, PI8MI11 jl‘2«,(S|iccl I of 2); 

, lU'pIpco Plguovj^aB (Llfpr'^iuis Viowl manual wllh |•■'|Jluh• I.B In UiIk Apptmdix. 

■1 . _ . kk >tM .1 ' . < 



Pn«»i B.IM, Plpro V 

- Chhngtf A3IIA, A 9 IIH, A3HB nnd AailDto' 2^1.7 olmia, 
CliBlNM' A3Hi^^;^Id AalI7 (o .’}H,!I oluilsX 



p 4 tf^J>lBUii. ;|. 3 «> J 



4 •! 



ChfiijlJii upper rlBlil-liox loYaad 1 Chalmo the value of A6KB I o ,'H 3 olimB {maxliiiiim «a'(n|. If pre-ampHner yulii ^ hHII low : "■ • • 

cheek BBln llinjuijlicncli Blogif to iBolaU) Iroulile. .. \ '7 „ 

^ ■' ■ 



' . eHk . * 'f: 

Poue'fl.Btk, Pl|}urt<3;37: ■ • . ’ . . '’■ % ■ 

llcpl^c^gurt! 3-37, A6 PorU IaicoUoii In Iho tnaimnl wlfli itm l•^lIUr»»M,) In HiIk Appondix. I " > 

P^c 3-Hr>) Pl|jun} 3-3B; \ , \ . X y 

. . ainiige ABCiato9-3&|i>V’ X ' . , ‘ , " ’ “ 'i 

_ Add ofiluiiBk (^1 alongside of A6)«}, ‘ . * 7 ' i' />. ' 

Change AbHB to AM ohms (lyplclBl' ValUQ)^ ' ‘ ‘ ' l \ * 

Chnnga.Aj)UJtH»U7ohmiiBndBddnsicrlBk(*). ' ^ , 

MioluU* I|2() and 1121; rupiBce with sliorts. '. . . ' V 

• . . ' . ■= . » y ■■ ■ \- ■ 

. • . » \ • \’ • ' ■ \ p 
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. yJllttfte .ohddoB ll acK ftfal 

,, HWucplnu in|)ul frcquBiiden.’ r^NVmhiulr t^ 

V’ t-yO volltf pOr, octavo > from;, OOlt oIiIUb U^O'Jv^ 
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V. BWIJlJP IlliF INPJJT.' Avreplrt ii vollmfU |hu. 

|)i)moj\iiIlo hiftirunrudiiuHioHniwirroquuiicy, 

Vi))lii«a - 0 1 ) H I) I e B iiuln-lunlHB, It) |Li-hcU 
, HWue|V|h(i Input; fi-MUBHcuk, Nptulnai 4) An >. 

, ^<<10 wilin pur oi}li^v«%frj»iw’ M'k oitipB t207v 

; < Stii|i?>:ploi|lediufdhrbt|ulred. .mu lowSr rnltiMld * 
muHl winffide llio lowoni liipui fruijdunL’y. 

, * JIP 000 iiitd ■’flUOO tSwci'p Oiicilliilut'B funiluh ■ 

■•mjUUlile referpiicu vjiUtn^ck; !i BWlilJP 1112 ‘ 

INPUT vojttttte niu^T l)u provided when Bwoo|)‘ 'Jit. uin.- 

i /nmdu' BulucltJd la fn);tj lilnh rrijqiionejt liiJuw . ’ . j ' 

jliioqucnl’y 111 juty Bwcoj^ Hpcod. ' ' (jiVt-lpc Vi 
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4, Powt'i- Qtiblu NKMA type ivlih <»it> 

net pin roimocicd ti> IMIOA Pmverl 

requlrenicntB: iir 230 Viiiv 'vlO'.., 50 tn 

OU Hx, approxlhiiilply u'lih HP m pi a, 

100 walls with IIP IM HA. ‘ • ’ 



[>, AC IHDWIift. Power I Hie' hi bu ho I tier, Tom 
nhoulU have ralinii bIIowm ad)ai.’eni !■) miiiiltrr 
on line vultui^u Beterlo'r, , . ' 



2,y;Tj2V)\CIIA^'l OUTPUT,. 2711 kll* ultio wave! 
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VoUfuto BuHdrtr, *■ Per at Ms '(Operaiioli 



AnipjUiJtle,depeudH upon the onipllCUdc ol the >' 
ICBt'diiuinel* HF Inpul iuid Ihe Belli ngs pi lt|e 



from ,1 \0>c>V 230 Vae, Nd.mhei; Hliowiiiir fip 
slider I A BuU>e(R«to|[iejra(lrt|( volume, Adjiu-eni 
iiuinlier on panel iu nirrert line fUKeo iUliv.. 



fi'onl^iimt'l TA2ST CHANNEL GAIN (iHl) and 
AMPL VICHNIEIl eqiilrolu, AifiplitmlU raj)|;0 
Ih 0 lo'alMUl J.iy voll^ pqi. ’ 



7, -II V PS Fuseholiier, lamp fuse is ovei • 
current proLertlon for inlernal -ll.voli ili 
supply. 



3. RI2F CHAN 0|JTPUT. 270 kHz nine wave with 
lunplllude rj^ud 'al nimut 2 volls p-p mnuinid 
* •. wjicii HEF CHAN!NI2L''LEVEl*tncier reads In 
the.OPEHATE k>K»on. 



a. Se.rlal Numher Plide, EldU-dlall serial mmi- 
, .*: . her sivmid he Included In any eorreKpotideiu e 
eoneeniinit Ihe Model U+10A. 



- ^tfpl frequeney meiiBuremmits can he niade.ovor mnnowhal wider frequency ranges than indicaled liy ihe 
iHil^llANOE (GHz) helectur provlded‘the sweep reference vollaurs cover itic required rannes, See 
Tallies 1-C imd 1-7 ftw- dhlnjlB. " ... 
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a. Cnijimct ufiulpinuiU aa aliuwn in U*al aulup ulwve. Comi|oi!t,a 400 liz lua'-puBH flllul I'lmeiaDnit 
of (I Ip l{iloriin I'oaialor and a 0.030 iiV capacitor lo oacllIdacDpe Inpol aa aliowa la U*ai wciup. 

b, Roniuvc U440A lop covur. 

»c. Turn on 34 lOA power* ‘ 

d, ConiK'cl OBcllloatope and dc vurinictcr to leal poliita below luid inaluhnllUHliiiL'nlH II nereBiMi V 
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Power BUpply,vijllnBCB‘ohouId not be adjualcd unlej|*very accurale’ ineuauremeDt 
^ndicatOB Ibfli they lu'e ojul of tolonuice. ' '«• * ' 
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If cillier BUppIy has to be adjusted, act ns cloau us poaslblo to >20.00 V. ■ 
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f rL>i|ut>nc|' truiuilunla rroin 
llit> |Niwcr lino. Tlilu 
Mliorlnt! iH nocouaury Lu 
lirovonl llio Irunalonta 
}mni cuualnu erratic np'- 
orutlnn nf (he phaail.lnclc ' 
loop. • 
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WUli itiirnml loail on (lie 
I SlUvoll lH|a, AlOQIl la 
hlaaml otl, Wlioii oauraalvi) 
ciirronl la roipilriNl tiy llm 
i '90 volt loud, Ilio vollauo 
drop acroaa AlQIUO In- 
crnuanui lunilnu on 
AlOQIl.. Conduction 
llirouitli AlOQQ liluava lliu 
iMBcHir AIOQO In llic poat- 
llvc direction, lurnliid 
AlOQQ oil. When AlOQQ 
lurimdll, llic iMoc ol 
A 10 Q 7 ttona In llic ncipt- 
tlvc dtrccllona, lurnlnu 
A 10 Q 7 off, WImn AI 0 Q 7 
turna off, llio Imbo of 
anrlca ro({ululur Ql noca 
In tlio notlBlIvo direction, 
lltnillitjt current fidw 
Uiruu||li Ql and lliua lliiill-| 
hill current auppited Iry 
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17 io - 30 -vpll iMiwor aujitily undjl^eftuUlor ritncUun the 
aaiiie ua llin < 20 -voll auppty.,,Tlic only dlllofonco la 
Ihul In olilalit -20 volla (rom llila clrcull/tlie iMilnl 
corroa|nindlii|{ to ttic |>oa|ilvc aldo 4 d lltn mipply la 
({founded, {ini| the neitallve aide ut llic aujiply to Ilia 
-20 vol| l|ua, V 

A -I I Vdc BU|i|tly IB olKulned liy iiuaalns the reipjtated 
-20 volta lliri)U|{Ti VIII aiul IM In Die - I I -volt twa, i 
Vtll nmintalna a oonalanl 0 -vull olfBel wllli cliangcB In 
loud nil Uio -I I -volt Inia. 
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Itefcrenco Hliipllflnr 
AIOQS BeitBeatlmclianglim 
l)|an lailWDcn luuiv und 
einlltor, Ttic niiilllor lalliB 
relcronc'c vollaue und,BlayB 
at u conaluiil vollage Ik<- 
cauan of Uiu conduction ol 
y;oiicr dhale AlOVIU. 

.^AI0Q5 Iwac vollago la pro- 
jKirllnnul to llic f 30*voll 
miliiul , CImnguB In llm 
4'3{i volt nul|iu| protIuueB 
u iMBC-lu-DmlUer lituu 
cliunge ul AlOQQ. 71tlB 
atgiul umplllM llirougli 
AI0Q5, paancB llirougii' 
Diniller Inllower AI0Q7, 
and la U|ipllcd to Hie luae 
of Bcrlca retpiUlur Ql, Aa 
loud on Hie i 20 volt line 
liicreuacB, caualng Ito 
vollagc In lower, llmeflec- 
IIVD rcBlsIunco Hiroui{ltQI 
deerMacB, which In turn 
Increaaea uulinit votlagn 
In Iho prupvr level. If loud 
on Hie • 20-viill line de- 
crcaacB, Hmu|>t>UBHe 
occura, holding a cotuUnl 
4 20 vuila Hi Hie oulimt. The 
gutii of reference ainpllfler 
AlOQil la hiKh, making It 
very acnalHve In oulpul 
vollagc chungca, Alno, any 
altglil uc rl|i)ile nut filtered 
out liy llllor caiMctlnra Cl ’ 
und AI0C7 la rcimiviid hy 
Hie rcgululor. It AlOQQ 
gain iKcuinea low, uc4 
ripiilc on Iho 4 20-volUlne' 
will iMConIc exccBBlve. 
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APPENDIX II 
OPTION OOB, 






DlHpIjiy inuigiuor U8U(i with Uui Motk'L 

^ n m lai UIAN OU II u-l ju.lc. . , ^ I’**-’ no! iul - 

Jiiu/v I.nj I.IIAIN uun ui Jiiulu Iho I Lbl mimrfaJ tuxJ iir« lubolud "ror OjUlon ^05 Only'', 
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PRINTED DEC. 1971 











MiimmI Kii|>|)li«iniMU 



MdiIH K>l|l)A/tMllA.O|tl.lonOIK 
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INrnODUCTIONl 



TIiIn MippluttHuil ijL’Ni.’ril)i>ii lUi> illfftirtMii'Mii holwucn 
Tlu> HlJimJiml Moik'l H'U0A/H>I1 1 A, imi) (hi> Muiliil 
tknOA OplIoM OlH MMiJ Model H>l 1 1 /ybplluo 01 B, 
In nildilion,. ili(> mjppli>mt*(H iJoKuHliyN Up* diimueH 
to I he B<I10A/B'H I A Op/mliii|| ond Bur* 
jpe Munuiil (UB>nu>00020) lu d/uiiinunl Oplioii 

yfiH. ^ . i 



^ DfsSCniPTU 
(OPTION OIJ 



non THE. MODEL 0411A 



^Tlp' Modyl B41JA OplIoii OlH «>onUdJ>» Bpeeliil 
/HiimpIt'i'H u'liU'd for operaUun l» IB 01 Ik. Por hettt 
upi>mlio/i In the 12.4 OHk to IB OIIk. htmd, Ihe 
Model bI411A OpUon OlH ohuuld he ui>ed/vjlh the 
{Mode|yB410A Oplloii 01 B. 



Til 



DESJ^HPTION' 
OPTIONOlO 



pon THE MOD 




Q410A 



e tybdel H410A Option OIB Itra tiLiindiinJ H410A 
with iwo'exlni PlihXj HANOli) switeh poRiUotiK to 
ulluw operitUon In.Uie 12.4 QIIk to IB OHk miiKe. 

manual CHANGES 

V ■ 

MtJke the folj^winit nmnuni: elinhijes 'to Model 
H410A/B411A ’OpemUnK end Herviee Miinudl 
(OB'll 0-000201 to iiicorporoU’ the Model B410A 
Option OIB mid the Model B>m A Option OIB; 

» 

' Piiue 1 -2. Tnhie M . SPUCl KIC ATIONS' : ’ 

/MjiniOie the rolluwinn RpeeifientiotiK in Ihitt tiilde to 
ttiid uii rollowNi 

Fjroquoncv Ronoo: 0. II to IB OHk. ‘„,.r — 



Inijiut ImiMdanco: BOH. fiWIK l.B, O.U to|t,0 
OHk; < 2.0, 8.0 to 12.4 OHk; typIcaUy /nerensew 






Proqlntncsy Roipoma! 

I(efett>nei> (ind leul ehnnnelK l^pieiitiy tniek 
within t O,ad|l in liny od.ii\6> 0.11 to B.O tlllK; 
J'0,4 dll, H.O to 12.4 Olh/i/./I d/j. 12.4 lo IH 
.. (iiu, . 



lo -10 I rti iH ahg. 



/ 



Chnnnol Isotniion.; > OB dll, O.U to lU) OHk; :i>00 
dll, 0.0 lo I2,4'OirKi.>fiOd«, K»,iO//2 lo IS 
aih. ' 1 






AMPLITUDE 






Rqngo; 



Heferi?nej| Chunnel; Any 20 OR miiBc jietween 
“HI dllilj lo “44 dllm r~;iO mV to '►1.4 
O.H lo 12.4 OHz; any IS d/1 ranno boAmcen 
—10 d/lm to —its (Wm (-~7! fnV lo -4,0 mV}, 
12.4 lo^ IH aUt; RKV eilANNIiL-ldJVlCL 
thidit’iiU'B pro|K>r runge. A 20<ill {ISmW, 
rj.4.to''%4j^JWg} variutlon in level t’liuses <1.5 
dll t’hmige^ iimplittfde- Indiention ilnd <4" 
I'hiinge tn fihtifie tnllk'rtllon. ' 

J ' 



NtJjioi 

Letm thim —7H dilm ei|Ulvnli|nt input noiHe 
(meiiHUhid on HP Miviel B410A PhtiK|>>(lidn 
IndK'iiloc), 0,11 lo 12.4 OIIk; <“/!« d/l»i, 12.4 
(lUt U) IH WU, 

PHASE 

Froquo}KyRosponMt 

HiTei^>niT?”nnc3 U»Ht eh'iinnelH Xypleidly iriiek, 
within U” In liny oelnve O.U OH»U) H.O OJ/kI*^ 

. within i2\ H.O OllK'to 12.4 a\\t.\uJHiUnyf(r‘\ 
12.4 Olh lo IHGIh. / 

<1 

Page 1-4, Figure 1-2, Ppmt Pnnel Fetiluren (Kheel 1 
of 2), CImnge «tep 2 lui followH Tor the Option OlH; 

2. IIP PR URN CP;. Ilererenee ehiinnt4 input. 
Impedunce 50 ohniK. Pn’quet)ey IltingtVOrH'nij 
Ui IB OIIk, Required input leveln lie In o 20-dll 
ninge helween -lO'dllm mid —14 Dhm, 0.11 
OHk lo 12,4 OHk; IS-tUi m/we helwnim —10 
^Wm and -:}S d/l/ri, 12.4 01 Ig lo' IH 01 h. 
In)jul power iK^in Ud« ninge when tlie IIRP 
CH ANNUL LRVRL nmlur indteaten in Un-’ 
OPRRATR region. lUnge of the OPRIIATI^ 
region Ib npproglnmlely 1(1 dll 4 4 dll. Connote 
tor is Amphenol precision APC-7,' “ 

I* 

Piigev^l-5, Figure 1-2. Pronl-Pmiel Foutures (Hheel 2 ' 

0 2)' 5. FURQ IIANOR (OHk), Add the following 
note.U) step 5; ’ . 

NOTR , 

For Option OIB, two- uddlliomil ranges are 
added lo Uie SWRRP FURQ (OHz) BwlU-h 
lu permit upurutiun in Die range 12.4 to 
.18 OHz. Oiwration is idelilical to opera- 
LMo of the filnndnrd H410A wiUi these two 
«- J^itiohnl FURQ UANGR (OHz) ranges. 

F£ ^o(w n>tton iu Uwj.l2.4,^li^ to 18 GllzranV ^ 
using i \»_ 8 4 1 1 A Opliqif^US with a sUmdard 
8410A, nioki«the' following cfirqiges' in Uie|manunl; 

Page l-B, Klgtjro 1-2, Frbpt Panel Features (Sheet 2 
of 2), Chimge steps 5 iind U to.read; 

5. FURQ UANOR (OHk). Coarsi! tuning i?on> 

Irol. Bela range of the automatic tuning lo the . 
fre/jut'/icy range selecU'd. HelecUvJ runge must 
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MniUH tl-DDA/^-llIA.OpMmi OlH 



31, 






\ 



iiK'liulu rii>qiiuni*y |ur rrutiut>ii«;ivH| »l wliiuli 
iiKMiHurumunlt) nr» Ui hojiiiidiN )‘'ur upuruLiui) lit 
Urn blind lUA GIIk lo IB.GHx, k» 1 lliiiiiHinliul 
fully counbircloi’ltwiKi), 

II. HWHI5P igTABIMTY. l''liH».lunlnK imniwl. 
AdjUHlM .for'*' biiMl iiuLomiiUc limini{. A CW* 
diiUmf |)08i|.ioi) III Uiu fully cgunUm'lmiltwiiii; 
poHlllon Kivini buKt itiUO'lunlnK fur «ln|jli!> 
fr%ii(intiy CW«niod« u|wruUon. 

. I'ur L2,'l lo IH OIIr upt'rnUon, lliu biml' pout* 
> ^ lion of UUh t.'onlroi in iuninlly fully t<uunlur* 
' nloL'kwUuj bill nuL in tin* C\H'Hj»liml ponjlion. 
If lliti iibuvii.L'onlrol MHliiiKn do nut pruvido 
Hlnlilii ppurntiuii in Uib V^A Gllr. Lo IH GIIr 
’ blind, ivHiHlor Altl'l nliould bii ubniiKud im 
di.*Hcribc*d in Uii] fullnwini^ [iiiruHnipb ‘of Uiin 
Kupplmnt>i)t 

* NOTIC 

'• For operation in Uio‘ bin 
'' 12,4 Gllr, lo IH Gllr.^^ffCv iiL luiuiC 
,’JO ininuieN wiirinun<iniie for Htnbio- 
Model B41I A ojijrration. 




Cbangoi To Do Mo^e To Tbo Stondard B410A For 
0|Mratlon . Al io GHz ' 

Pune I'MOa, Fijiurt^ ib74; • 

If tbo Model B411A ‘Option ■OlH Is to be used 
will! (I NUindurd Model H4I0A. .Uie HWDFP 
STAUIUTY control adJuBln)eiit|iiny not be 
Htifficlenl to provide nUible operation in tliu 
niriKO 12,4 to IB GHz. In IIiIh eiuie ivHititur 
Allll muHt Ik> ditinited. 

Ilbpliice^ AllU on the FIIIJQ 

ItAKGK'awitcb uKsembly witb one of Uic fob 
iowiiiR reHiNlani, Une Die BODO U value for Ibe ' 
•lillib-frequoncy end of die 12,4 lo 18 GHz 
bund, tmd Ibe 7500(1 value for ilic low- 
^ ^equoncyend. ’> 

llv 1‘urt No. 0767-02HH. It: FXD MIST FLM 

0000 OHM \% l/flW. 

• * • * 

III* Part No, 0757-0440, ft: KXI3 MIST FHM. 
7500 OHM 1% 1/HW. 

If Uio^’iiiHtor cbouen will iiIho oiwra'ClTBirtMiiiv 
torily in die H to 12.4 GHz bund, it muy be 
Inutulled permtiiuniLly, The Model 84iOA 
Option OlH liiiB lioUi of Ib’cHe reniiitorH perm- 
iinently iiiKtulled on .'two extra PRISQ IIANGIS 
KwItcbnioHiiionN. ' ' 

M' ' . . ' 

, 1 ’ 



If die h'liliitor eliose\vvill not opemie Htilinliic 
lorily on the H iVi |2,TT»Wz InimP, Ililn reiiiHloi 
miiiit be cliiinited wlieii cbiiiiitinp liimdH. 

Cbnnooi To Tliu Cnilbrntion Tad PribciHjuni For 
Option 010 

Pune 2-5, KlKura 2-1, Tent 2, add the follmvinit: 

Tent cbiinnel noliie uliouid be lenH lliiin -dH 
dllm for ibe 12.4 GHz lo IH GHz bund. 

J’up I2-H-, Piiture 2-t, Tent 4, mid the followliiit: 

KhHI vuriiition between —10 dlbn end ■'•15 
dibn in die 12.4 Gl(;t lo IH GHz'riintte will 
eiiiiKe lenK tliiui i0,75 ,dll iiinplilude iiiut <2 
phiiHe cbtiiiKe, 

CbonQOS.tp Oio Adjiittniont Proouduim for the 
Modol B41 iA Option 01 B 

NOTLS 

t ^ ; 

Allow die Model. Hill A Option OlH to 
warm up for nt leiiNt HO iiiiiiuieN before 
U>Klin|{. 

• f 

1. Perform nll^ of die mljuitlinentN nlven in the 
MoiJel H4l0A/H411A OperadiiK anil- Heivh'i* 
Miiiuiiil inflection III. 

2. Repeal Teal 11 op pane H-HO wliile sweepinu 
al|{nal Bounni rroinV2.4 GHz lo .18 GHz. WHIki 
V m of 155 MHz, iidjUHl A4R5 and ^UillO 
individually for maximum "blnlle" cliunpel 
output nt IH GHz, \vldioul Biitnlflcanliy' n‘ 
^c ^ die ‘output ul 12, -I GHz, 

H. I'erform \’e«l IH on pupe. t)-4H, I'lKure .'l-i), 
iiiu}dn|] die following cbniiHeti: 

CHANNISI. IfiOlVATION 1 

' UH^e a frequency ninite of H GHz to I2, t 
GHz to muke ildjuKtmentN and then check 
the 12.4 GHz to IH GHz mid I GHz to H 
GHz runReB. 

Test LiniiU: >50 dli. 12.4 GHz to IH GHz, 

• >HOdH.O GJlz to 12,4 GHv 

CHANNISb TRACKING; ^ ’ 

, ^ MeniiUra the nniptitude tr^tpk'iu'y iiSpoiiHc 
'. yoHiilion in the '12,4 cVizdi IH.GIIzbund 
Variation Hhould not exceed H.O dlt petdi 
to-peak. 

RoiiiU.’ the HWKISP KTAdUJ’r^otilrol 
llirouRb., ilK entire ranpe Wliile nolinii ilie 
. vertical variation In tlie miipIitCide rniceoi 
IH GHz, Variation hiionld nol excccil ().r> 



/ 



.1 



T'- 



^Mimunl Kuiiplitmoiil 



»i) Hu|)plimu‘nl . Mod.-l H-llDA/H-m A.^piloii Olfi 

' ’V 'V 

•f ' •. \ 

* dll# A'tJjaHi If m»a*ii«iny> pu nol *bn ohm)i{tKli(> rullo\yiM|i In 

■ udjusl A'ill5 OH It \v^(i wjj, jp f(ir iimAInnim 



"hirtJiu" timpliluUp^lo Ij^ OMx 



* Cliook Hinplltuik' fmquuntfy.pJspQPHP Ip |.li« ^ A1 0H<UI>H0102, 1 WIUKHAND^ffj/XMlMJ'IH 

HailUol2MOII?J)iuul. ;■ ' - AHSy miil-'ClJANNIil.) 2H-IH0 



M«?<wunf |ilium}‘rmiu»n«y>r«HpoPsi} yiirl/i- 
lion. Vnrlulion bIjouIA nbt«xo«wJj_ * 

. , . p«nk-to*p«uk, 12.4 Ollx'to 18 OIIk. 

■ •' ’ ■ 

Roplacomont Porli for Doth Mqdqli Q410A and * . 
B41.1 A Opllon OTO , / . , 

■ ' . ' f ' . ' ■ 

On pnut* 3-48, Table .TB, elnmne Uio folfoyvlpii to 
iv^d: ' V 

. Al. 08410-IJ2123 r- AB8Y:* TlthQ ' 
IIANGKHWJTOH 28480 08410412123. 

On pnt^u 3>4B, Table‘.3’H, add tlifr rollowlnii: 

AllllA 0707-0440 1 R:\,«XD MKT PLM 
•7500 OHM 1% 1/BW,' 2k«0 0707-0440 . 

‘ ' AfUlU Q7>7-0288 T U:. i 4|D MliT.KLM.' 

284 BO 



08411-80.102. ^ 

. '% 08411-80103 I, .W(l.llillAN|3 8AMIMJvH 
AH8Y(TI5BTCIIANN1'1L| 28480 
08411^81)103. 

ond add Die rollowlnii;^ 



^ ■ NOTK . 

Do not utUMiipl to a>pair Unme Hamp|i>r» or 
the diodeii in lliem. llepAlr^ Khnuid only be 
made by n?plnejii« the cojnploti? sum pier or 
by mtiimliiK the Model 84 11 A Option 018 
|.o llewleU-Packard, \ 



O000 0>m 1% 1/8W 28480 0767-0288. y\ 

A 11114 A 0767*0270 I H: KXD MKT FLM • \ .- v, 

ffl.OpHM.l'l, 1/8W 28486 0767-0270. ■On,piW8-l03.F)Kuw3-'74: ' , .. 

Allll'ill 0767-0304 1 R; FXD MKT KLM ule Um ' 0111)011(1(1 1 Hehematii.’ A for the' 

61.1 OHM 1% 1/8W 28-18P 0767-0304 . • FRKQ RANGK.A.SSK^U1LY. -< 
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HP^MOblll’L MV0(i Nin'WOim ’/iNALY'4|Bl^ 

# St3i*liils 760 -QO?o 6 mid Bolow ‘ ' * • ’ ' 

, • ’ . ■ * ■ V* . 

IMPROVED AGC/I'>HASE l6cK CmCUtlUlY ..r ' 



Opohition of tliij Hewlott-PiicltiU’d Model 84JfOA Network Amilyzors have been 
Improved by redoBl{j;n of five circuit hoar^sBenibiios, When replacmu’clr- , 
■ ciilt board UBsembtitiB hi Model '84lDA Nptwork AiialyzerB, serials 7BO-002QO 
yund belQW, order the recom mended replaoementB.liBtetJ below.: 






Reference | 
DeBlgnator' 

A 

A0 Phase Detector 



I Original 
Part No. 

■ .08^0-0000 



A12 TostWcc Anipliiler OB-UOiOOlO 
. and/or s ,• 

' AH Ref. AGC Amplifier 08-110-6001 

■ ^ • / \V' 

■Ai5 AGC -DC Amplifier 08410-0004 

,A7 VTO DC Amplifier 08410-0005 



Rocoinmended’ 

Replacement 



084.10-0043 



08410-0044 (hicludes three* 
new aBBomblloB: A12, AH, 
and A 15 circuit boards) ‘ 



08410-0041 



fiEWLETTJjPj PACkAED 

’■f “ 



■’* l*t »0fl Mld.t.l (Mil . I.«lh f«0M ot-tin 

w.*» in-irij. Ot, KOI MIM «o»d. ri.la AM». C<IK«..,U »004. I« Jyr«|>t. in? Mi,rin.Gtr.«V 
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HP.ModqJ 134 lOA Network A^nlyzpr. 

Serials QOG-OQOBO and below’ 

! ■' • ' . ■ 



U. I 



’ ' -HP* Mode^’04V4 A Polar Display 
, Serials OI^I^-00()40 and below* 









1, Tliq top covers' formerly used liavo'been Improved, Tbo new covers ‘ 
Increase operatlnu^rel^lllty by allowing better ventilation. 

i* "old-stvle”. 



2. The original, or "old-s,tyle*‘, covers were soiled, while Uic "now- 
style" covers arc perforated, - For the Model 8410A'Notwork 
Analyzer, .the now cover Is available under HP Part Number 
B060-0241. For the Model 84 14 A Polal’ Display, the new cover Is 
available under HP Part Number B060-0230. 



S 



3. These new covers may be obtained free of charge from ojiy Hewlott- 
Packard Sales or Service Office using the following [irocedure: 



V 



a. ‘ Contact your local Hewlett-Packard office and give tJiem Uie 
serial number of each Instrument requiring a new cover. 

« • * • 



b. The Hewlett-Packard office will supply tliese new covers at no 
cliarge to you. . • • 



NOTE 



y 

AD/mh/^^^^ 



The original solid -covers 
should ndl be returned 
to Hewlett-Packard. * " 
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RECOMMENDED POWER SUPPLY MODlflCATION 



JH;> MODEL 841 QA network AI^IaLY^ERS 
Soriol8>800r00700. and bolQw 







I. llulliihllUy uf iJiuHowlulUPiiQlgirdMadulIHlOA' 
NclworkAmilyKurHltjQi'liil Nunil)urti t)00-U07n0 
ntid hulnw) cui) l>u Improvud by modlficnUnti of 
(liL* do Powor Supply . Tbiu iniidifioullou iu |M)wur 
supply oli'ciill HP pjirt Nurftlior 0lH)0-CDlIi>,‘ 
hicroiiuus ourruiU handling luid hIum'I oh’cull' 
pf'ulocHuti. 



2. PiiriH Huquirud fur Mudlficiilluii. 



, • i 



-'I 



Qiy 


Part Description , 


HP I*art Namber 




)Cii|Mcltor; Fxd Mica 
'm pr B'(, BOO vDcw 


0140-0210 




Trunststor! Silicon 
NPN(2Nl70j) 


‘ 1054-0002 



’t. 



.3. MODIFI 9 ATION PUOCEDURK. 

* 

u. Hcmovtf lop coverjfom U4I0A Network 
Aiuilyzpr mid romove A 10 Power Supply 
* Clrcuil board Assy. I 

» ^ 

b. Refer lo FlKuro 1 and remove R14, RlTb 
C5,vCfl, Q3, anflQ7. ^ j 

■ ■ ‘ t • ! 



e. hislull new (rniiplslurs (2N 170|) In pliiue bl 
.removed Q3 ami Q7 (sue liHiiarii 2). 



■NOTE 

I “ ^ 

Now.. iraitsisiors are liiriiur limn orlitbiul . 

. Q3 tiiid Q7, n is necessary, lo push lrans> 

‘ Isinra Q2 oyid QOmlliiliUy lo nlUd,' Also, 
i i I s necessary 1 0 bcml new li;ansififLur 
leads sllahlly rn-wai-d. . , ' 

d. Inslall new capael lorn (270 pO on reverse 
side of circuit Imard assemiSly (see ‘ 

Fluure 3). ' ' 

*! ' 

f. Ile^adjuiil IK) wer supply as dlrecled In Op- 
eralina and Service Manual fur Model 
. _ 1)4 lOA (Adjustment Procedure). '■ 



NOTE 

• ■»' 

MuKtmdm pealt>peak ripple fur mudlfied 
|X)Wer supply Is changed lo n mV. 

# . i 

4. • PARTS UST. A complete’ parts list for the 
mudlfied circuit iKiard assembly Is allaclied lo 
this Service NOW. 

B. SCHEMATIC DIAGRAM. A colnplelc schematic 
, , dlaaram is atlach lu Ihls Service Note. 



AD/Jr/wa 
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•* 



■’f.-i , 



I’llRO f' 

i f 


' 

c 


‘Hnltriiniit 
> liliiinRlIon 


’(^I'RrtNii* 


AlO 


0ll'410-0040 


. AlOCln 


• u 


A10C2 


•P PB 


A10C3 


0100-0050 


A10C4 


01IIO-005D 


A10C5 


M M 


, AlOOO 


1 .. i" 


Alic7 


'fllOO-0094 


•AlOCO ' 

• V 


01110*0094 


Ai-OCO 


0100-0374 . 


AIOCIO 


OlftO-0374 



AlOUU 

A10CI3 

‘ AIOCIU 
Aiacha 
A10QI\] 

, AiaclK 

MOOl , 
AI0Q2 
A 1003 
AU 104 
. WOOS 

/kliboft 

'A1007 
AlOOD I 

AlORl 

A I (m2 
A10R3 
A10R4 
. ^10R5 
AlORG 

I 

a 10 R 7 ■ 
AlORB 
• A10R9, 
AlORlO. 

‘ AL0RJ.1 

A10RL2 
AlORl 3 
A10R14 
A LOR IS 
AIORIC 

AlORl 7 
ALORIO 
Al(jni9 
A10R20 
A10R2L 

AlOVRA 

AlOVIU 

Alovra 

A10VR4 



oud'^osLO : 
<0140-0210, 

lOOl-OJOO 

•ffilrSlKS'V 

^ 101,-0200 ;! 

1054*0071 " 
WJS3-OO20 . ‘ 
IO54-00C2 \ 
1031-0020 ' 

l|l54-00n 

■I ft 3 3 -bo 20 

1034-0002 

105370020 



0090-3150 
009U-1150- ■ 
0090-3150 
00‘9U-3150 
0757-0420 

0757-0419 
0090-3157 • 

00.90-3157 
'0012-0017 
' 001^-0017^, 

00?0‘-3150 '• 
0090*3150 , 



,0757-0200 

2100-1756 
0090-3151 
0957-0200 
2100-1756 • 

0090-3151 

1902-0 12(L 
l'902-012ff, 
1902-0500 
19(f2-0500 



i I. ‘ MoforffltUU l)OHl|tO»tlOI> lOliON 

L ^ ^ : u. 

\ ^ ^ . l)Riurl(il|i)n H . ‘ 

, AOOyiROHIEH OUPl'I^V IIOAIU) (HOlUriKI) 00410-6^^^^ 

, NOT AOUtUNKI) , 

' NOX AUOrUNISt) 

cipxi) HWscrr 40 ur (73-jn» no vow 
CillKI) 'ICMtCT 40 Uk' < 75-101 50 VOOW . ^ . 

NOT ABUIONRO ' , 

,ROT AOttlQNltO 

ctm) ciiit<rr loo or in vow '* ' 

cirxo lEMECi* 100 or in vocw 

oirxo isoitcT 10 or lot 20 vow 
(lirxo isoiccT io or loi 20 vow 

Cirxo NICA 270 IT 91 300 VOW 
CirKO HICA 270 IT 31 900 VOW., 

ormmtoi|4coN ibo piv 3 a (in4990) 

01(30i:<UUi,tCON 100 1>1.V 3 A . • 
OtOOlJiBlUCONlOO 1»IV,3A ’ 

- omiicioiorcoN loo piv 3 a 

* ' ' ' . ' ' f* ' ’ 

J/CRAMBiaToilcftlUCON NRN l(2N3901-a,IS./BI»RAOUH) 
VfJUVMflrB7’0RiHn,lC0N RNV IflKA-im-TBXAO JNP'JM 

mNornroRitiriiicoN 2 nuoi (rca) 

TRANUrin'ORiBlUCON l*NI* , 

THANOlBTOIliBtUCOO NON 
» » 

•VllANBIBTOHiBltrCON l’NI»< 

TIlANOtBTOUiBtMtiON iH 1701 (RCA) 
TlUVHBlBVbBiUlMCON |»t<P J. 

NOT MBigNBO 

•.lUFXI) MKT.rjUN 2,I|73( OHM It 1/ilW 

• R» 1=3(0 MIST riiM 2.37K OJlH If 1/OW 

R«FXO MKT rOH 2.37K OHM It 1/UW '• 

JUI'KO MI5T FLM 2.J7K OHM It l/OW i 

RtPXD MIST IM.M 750 pllM It 1/IIW . • 

Ril'XO MKT HiM OBI OHM It 1/llW 
(ilKXDJHET nJI I'l.OK OHM It l/ttW 
F;FXD MfcT .riH 19. OK OHM It l/HW 
RiPXO WW 0.25 OHM 5t 3W. , 
lUFXO WW 0.25 OHM 5t IW' 

Rtl^'XI) MET I'W 2.37K OHM It l/0W‘ 

RiFXD MET FLM 2.37K.OIIH It l/OW • 

NOT ASBIONEO 
NOT' ASSIGNED ! ■ 

HiFXD MET POM 9.02K pHM U l/OW ' 

‘RiVAR WW 200 OHM lOt UN 1/2W 
,,R(FKD MET FIM 2.B7K OHM It l/OW 
RjFXD MET'FIM 5.0BK OHM 'It )/0W 
III VAR WW 200 OHM lot UN 1/2W 
RiFXD MET FI^,2.(17R OHM -At l/OW 

DIODE. I1REAKDOWNI2.61V 51 , ' ’ 

DIODE BREAKDOWN 1 2.01V’ 5t „ 

DIODE mUEAKDOWN 16.19V U , r 

DIQDE BREAKDOWN 1.0. 19V It 



♦ \ 



V 

ll41()A-3 

’ ’ * 



See Inlroducllon Io lliii tocllan fur ardoring InrormnllDn 
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%S/ltll/WN 



‘ ^ ,.9r'ife R V’ l. c tyt 

V I, '■ /(-'*' r . if/ ' -. \); ' I ■ . .-V * 1 
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^rjll Number 032*01 IjSO «bd bolow Ifibiwll'fliti lb Inpluflii) fin ' * 

\ . ’ \ ■ ; . " ■'' ^ ' I I,' ' /' / '; I • 

1 Sorlnl Numbl)r« 030*01 13^. tj|rbuph pd4A|0,$^^ i ^ 

N EW R GPL ACEMENT H/^RdVif AR E Pf)R ,|vipUNTlNO.f aI^ ' ’ / ‘ 






'' .i 
///• / 






, ^ ■ i 



*' 1,1’ ■ ,■ ■ ’ 

‘I'ho b(irdwnri« tlsinJ Lu muijjit UuiifHiV, flnrief ftMiirU , air rOU‘r,,andi filLr ft'iynli lo U»t! ' i ' ' 
ri'ur panel of Uii UP H-ll.QA Nidworb /Analyzer w»iiMr,in(inbi.'r {^*l-j AOjiaU^'ainl v '* V 

above baa beun AhauKtHl ti> that llsuiil In Table. 1. pli* hardware listAl In table l) v’ . 'v',. 

ifi Ihe nuHimmeiUled replaeemjini when replaaInK mountliin hardwapj in IMJO.A'k ’ ' ' 



vvliii aeriui immirAr IKIO-Ol 1 31 tbroiinlj' 1 1 -M.AOUaa? lind nls^ 1)32.0 fil'.IO and bel«,^^f• , v 
if the 8*1 lOA has liteen modiflwl loIhl’IndtHi 01(1. • '* A , < % 

\ * i* ■ ■ ■■■ ' • \.-' 



\ , '/’flft/ej.' 

I ' ' ' ' . * '■ [ I ' I /.■ «' " 

DESCRIPTjON 

NuiC'flpi 0-32 ifi i;r~" ~ 

WaKijer. Lbqk iMl iD, . 

^>cre\v, Maefi (1-32 \ .701) . 

-^ul„ Hex d-32,x .312' . t 

'U'aiiber .2lil 01) 



^ I t 1 . ' 



HP 'part NUMBER 

oolOtiu Rr '* ’Sr 

. ■BlOOvOOVB ‘ 

. ,23«l) 020(i 
2>l2O:OO0l 
• 3Uf)0*OOlfi '' 



INSTALLATION PROCEDURE . ' * .. 

1. DiKL’omuvl H-i 1 OA from power line. ^ . 

2. Uehiove loft Bide ail'd l)()tiom vovers. ’ i . • • 

3. . Remove ni,r filler and niu*r frame. 

•I, Remove old linrdwara and replace wiili' newi bind ware (Bee Pijjore 1 ), oho 
screw til a lime so fan and finder jiuanJ remain in place. / 

f). Replace air filler and filler frame usinp cap nols as shown in l*T|iure 1. 

* < » 

d. Replace Bl(le and liollom covers. ' > 
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rmilliln, (' 4 II ^qur loc<l |<lfi OMIci 0 (ol i;0l| llt iflOR • Mli^wiil (llll 411.04111). > laulk |404 | 41I.4III 
’•Itir 0>, */lli' HttrliH .r«<4*iS, 1101 Mill IdtS P*lo AHo. C4lMq>nli 44104 lit EuV.qpt. IM> M t f 1 Ip >a« ■>■ 1 4 
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1 ^ : • ! ■ 



$ .E,R V I N‘ 0‘ t, E 

»■ , I B(J(*llW«tys 



» '.> 



' (* NimV 



' < / f ^ 

r HP MODRL 0411 A HARMONIC nREOUENCY GO|y\/l:Hto& ‘ 

' ' , , ■ SERIAL PREFIX OCO^'nluJ h«lo,v^ /. , ' • ; , . ■ ’ 

' ' J ’ ■’ '■ ' ' ' i ■, ' 

, : . REDUCING VTO FOEDTHROUGH, ' ‘ . '■ '• \ 



v; , « 






Four miiKiiij^Ur l)i!iiil«' IntiUilk-d H>1 11 A W1 hL* Tin* iuIiIhUou of VA iIdi-b noi, iV-q/iirwl aihUKlim'ill 
,4n|mt to Uu' All AHsm’nOly, . ,ol ItK^^fll^JA. - j- - , ’ ' 

N^P «l|Dwil, fin»dii 1 ({ l.liroii|jlrMMlit' ■- j ' 

mix wlLu llu? 20 Mlix oKdlltiloV h/iIiiHI |mu|u^nn Miikd tlio loHnwiqH (’IjiiiiuifK \jfmv HdJpA/H'il I A , 

xpiiiioMH Hliiniils or hwil' noU*ii Um .displiiyL’i] Opi*Viilin« inuJ Sm((v Mijnulil; / 

InsUllinij m/i|{iu«U«vhi*tidK oji Wj ri*dui;t<(j • ■ ' , ,, '/•/'• 

llHf VTO HiipHil Vadin Pdr.. i 7 H 'i‘,.il -In. /' ’ * . 

imd thux it*duq>i)' lljy Kp^jilmih' Hldmlh. Ildids ,V / ’4 > 

_tjfi()uld h(> IfiKUilliuj on (ill unliH *‘Vi'n tnro\)|di tipiTf- Add /♦! Ill I nr I Nd 0, 1.70-00 ),(li BE AD* 

do »8 Hijpialti (U*i> noi i?v*i(iotU,- , ' . • ! . NiA’GNETIf' HII||?L/liNO (■)) 

INSTALltATlpN..' . - ' . ■ . , 

, , J' 1 i , , ; . , hifii* -l-lOl), l'i|iurir.l;-)2:/ , 

InsUill Vd (lfP lWl,''hJo.0l70d)010,Mf) dn^ . ’,Add 7.1-40 nibln AVI m ihput lo' AO 

\V1 «,'cnU*r thindudur ’ut InnOL id ‘AO AKwOnhly. ’ >; ‘ AKKiMilhly.- , 

' ■' ■ • ■ '■ ‘ 

' ' i ■' . ' * ■ . . , ' . , 
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■ " ' ’ ^EWI^ETT'JiPj PACKARD | 

• -N. _ • . • ., •_, 

Jjt- mo>k nK lor.i f>> OMi. -)_■ (.it C/D't .Ul^tOOC •'».</, l.’Vil U ' f C ('rf. 0«00 • Sflulti l* 4 t«l litllil*’ 

w*ll III t I iri.lMI Oi m.lf r.i. V 4 ><) U 0 I P..|r :w.fj * 11 . 1.1 * .H * >■,. C .I’l.. - *• . wlr* 'l. mt U,,.,.’ 

* ■ . ■ • . ' , 'll ■ ^ • • 1 

* ; • • ■ ■ * '*»•• > >•'*** • 
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idlANpAL CHANCTPS 
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' ' I 

' riiil 



MANIIAL IDENTinCATiON 

Modal Nuji)t(BriiHJOA/iHIlA 
Oito PfInN: . |)em?ibeF, 1071 
PartNuinbnrt 0il4l6oi)O2t) 



y » 



Till! tibnlJifnK liii)MirjLai)l^ihf^)rma(lon roi^ t'Oirtfi:UnK‘iimnonl i*mirtinnd for ntlnnllniptliD mniiunl lo * 

liwlmhionta bii|)mv«i)ioMU inMo nfibr ilu! priiillnij of Oie ipfimifll, - ' 



’l\) UM) 1 /iis Nup|>l(imtmi: • . 
MokDltlSRn 
Mnkli ailiOppr 

jf, fX- IJii'll* nr 






v*l 



f y Moko.BlI lSfUlATA iji)rTwt’|)uilB ' 

^ '} .^nkli aHjflpp'ropriflU* i>cHn| fluinliw rnlalwl clinniieB tmllcaU»d In tljcf laftlos Iwlow.’ 



t j 



i 3 ioA(m;)-i 

)2I17 



,021171 
‘ ' •I) 2 a 72 






t 



oa:i 7 :i . 






'laiOA^ain nmlalitm 



Kn0A0:ia7l nnil above 

Ma 2 A 



HstfA, lAariA 



w- 

■' 2 . 3 



i2. 3 • 



X 3. 4 ’ 



kf-Vi'W iriCM' 

EnnATA ‘ 



tt; 



p., h'rtial I'rrila ni Numlirr.^ 

\iM>IA02miti ahdahnvi) 


XA Mah*' tlamiAl Cliapiii.a_~ 

. ' 

1 


* 






r ' * » . 
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’ > 

» ► 


,L.^ , 


J LlX • 
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Inside front mVcr; > , ■ 

^ Insert new Ipifomratlon WHanllnij .SA'FKI’Y, <7|i:in’il*iCATION. and WAUllANTrAND ASSIST ANCK 
' . ImnipdlalpJy Inside front ooveror mn’nunl fievr lnformaUoiwsliiM?t suppl|WI In Ibis Manual Clianifes 
SiippIcnieiA), ^ ' 



• 'x 



Pnge l*l,'neni>fAl'lnf<fnnatlon: * ' . . ' ' • , ^ 

Add the fntlo.vyine Infomiailan phtcvdlng Paragraph I-J: 

. 1-A/ SAFETY CONSIDERATIONS Optjration 

, Qonoral ' " 



’ 7 ‘ , 



/ » 



•sV >' 



• 



' " * liKFORE AlMMAWNG .PO\\y3R, ninhL‘-surt> liie' ‘| 

. Inlitrumoiil’K ac input Ik bpI for tho avaUnbli* 

I- y * • nclinevollUKo.Umtthp correct fust* ifi Inslartod, 

llmdhgtriiiiliont Ims Iw^jn dpaipred und tested and that nil noniitd BiiXuty ptvcnutjons have . 
i ‘nccordiiiK to I EC Publication ddH,. ‘’Safety lKH»n tt 
Roqulrenidlltgfor Electronic Meusurlnu Appn- ■ coryieo 
rntUB," and hui^yeen supplied in safe condition. 

THifl'is 0 Siifoty^bloss I instrument. 



lKH>n taken. 

Sarvico 

Al^touKh the instrument has been desirmed in 



' . ' . NOTE 

^ (1«nutl rlunRF tiU|i|ilriiii'nU> arr rrvUnt ai nUi'n ai iiaimiarv In MpfIi iiiaMitala at i-urnntl am) arruralf ai inlMtlilct 
llpwlalUl’arkanJ irrnmmanija lhal you ppriotllrallv rrquetl Ihr Uu-tl nt Uila tumilrtiifnr? Kriv ari' atallaltir 

_ I from all III' iilflcpi. WliPti t»i|upilirii coplra iiuulr 0 »p manual iiirjiurii'allon inrohiialliiii fn>m vnur ujp|)|i'ini-nl. nr lln> mnilrl 
tiut)j1)rr aml'pnm ilair from llir Ullp'paiP of (hr manual. ' • 
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Mudol H4tl)A/IHnA 



■eRnATA Idqm'd) 



,r 



niMio-ODOut) 

, *• 



.. 



accpitimu!<> wUiv InlMniutiomU siifuly iildn()on]ii, Dm 
^ inrbriiiollon, vnulions, ond w<jmln|pi In lltU mnnudi' 
tmjsl Im) fulluvyad Ih) i>niiuru anfu u|H<ral(oit iiiui Lo 
Uiu liiNlmniont^ sufo. Hurvict) omJ luljuNlmunU 
sliould lji» porfonnyii only by qunllfldiJ survlat 
iwnoiinul. 

* ‘ I 

' Adjiutmumt ■ or, n*p<ilr of ihu openud lnislruim>nt 
wlUi 1 )k> au’ ))owor conmicliHi ttliould bo uvoldi>d 
lu much us piMsiblo ojid, «v)n,>n Inavilabkv nliould Im 
(M irformiHJ only by a Nltillt^ iwnton wlio knoWs 
,lbu l\Dzuit] (nvolwd. 

. Copiu.'itors Insido ihc Imilrumont may ,iilill In) 
\bharKcd ovon UiouKb Ibc Inslmmtfttt bos lMN<n ' 
\ll«cqtm«clt*d rront’IU aoureo of supply. ■ 

Mnko sum only fusus of tbc juqulml ounvitt rul- 
liiK anil ly|K> (nomml blow, Umo doluy, clc.) 
ore used fdr nipIpponiRnl. Do not usu rupnirud 
. fuMB or sliort druull the fuse holders. 

* / 

Wbcnavur It is likely tlmt the protoctlon bos Ihjoii 
impaired, inolw the instrument inofierative and 
secure’ )t agninst any unintended operation. 

JIL. 



warKiinq I ' 



If Ibis .instjiiment is to be cnargiaed.thrpugb oji 
outotranafprmer (for voltage reduction), make sure 
the common tepninal is connected to tlie earthed, 
polo of tile power source, , 

UEFOIIK SW^TCHlNO ON THE ■ INSTRUMENT, 
the , lyotectlve earth* to mi Inals of Uie instrument 
musl,.lM^ conm*ct«d to tlie proU*ctivev/:onductor of 
th6^ nittips power cord. Tlie mains plug shall only 
l>o Inserted In a socket outlet pmiTidod with pro- 
tective earth contact. The |Jrotectlon musi not lie 



^ negnlied by usiAg un extension cord (power ufible) 

; wilJiauL 0 proUictiVe gmundlnireopduclor. • 

Any interruption of tlie-.dm)U'cUve (grounding) 
conductor, inside or outside the instmnient,. br 
diseonneclion of tlie phitective eiith tn^niiiial’ is 
likely to niake 'this instruineiU .d(ingemus\jntcn- 

Uoniii interrpplion of tlie earth gwuJ id is prulilbited, 

’ ‘ * 

• . \ I ^ t 

Beryidng Ibis instrument often n'mitres that you 
work witiji Uie Instmmenl's pbitivrlive cowrs re- 
ipoved and wilh ac power con necl/d. He very en«»* , 
**'ful; the' energy ut many 1)11)111x4!) the ihstrunWwU 
may, if contacted, cause jiersonttl liijuiy, \ 

With *the nc' power coble coniiectOd, thi» uAjine 
voltage is^irusont at the lomiinlils.of th«» powa? JijS) 

I module,^ and ut the .LINE power switch. firt*very 
careful. Bodily contact with tills voltage (inn Ixi 
fatal, . 

k 



CAUTION 



BEFORE SWITCHING ON THIS INSTRUMENT. ^ 
make sum instrument's uc input is set to Lhe^ 
voltage of the ac |wwer sotircc'. » ' ' 

BEFORE SWITCHING ON THIS IN.STRUMENT, 
make sum that all devices ootInei'UnJ to the insj/fi- . 

• nielijt om connected to Uie protective enrtir grdund. 

BEFbllE .SWITCHING* ON THIS IN.STRUMEN’I.’, 
make sum the tine power (mains) plug is coniu*cU>li 
(o a, tlmw-conduclor line power outlet thnflius lui 
protective (earth) ground. (Cirouiuliim one con- 
ductor of a two-cpiiduclor oiillet is hjjfl sufficient. 

• BFJ-’o'riE SWITCHING 'ON,.:n IIS INS^V|ltUMENT, 

make sure the uc Itiie fuse is of |.he requimd 
cuirenl rating and ly|K< (iioniinMilow, Ume-delny, 
etc.). ' . • . 
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SAFETY 

I* 

This instrunu^n! hifs lmt\'ticHinnt!il mui tftxDniinti /A //I’C htblicatiim tIrfH, 
"finfiily livmiiivnH*hts.fi}V Hhcimhip Mintstirinfi apmmUis,'' aiul h(iH ha'ti supplUul in 
, sit/em\tiUion, This is a Safety Class I insirunmf. To eastitv saYeoMnitinn amt la keep 
Vie initrnmeat safe, the informathu, cautiiws, amt warninfis »ii this manual must he 
luhteil. Hf^er hf^^ection / for general safety eansitleraiions niiklienhle to this ifisttu> 



ment', c ‘ 

I ’ 
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CERTIFICATION 



fhe Hewlett ■Packard tCompahy certipes.thpt this instrument was tmraufihly tested 



ram 



and insjiected am f found to meefUs piihllsmut Hihicifiantions w.hen it Niai^,v/uyv'^ 0 
the factory, Th^-Hcwlett^Ptickartt Comimny Hirther certifies that its camj)rjnp(j‘»ims* 
iin;wM?/W« are.iracealde to the U.S. National liureau ofStandants to the\xfl'ntnllnwed 
by the BuryaitSi cblibrgtion fpcilities, or to the calibration facilities of Other Interna^ 
tionaTSlandanis Or;i;ofif>o/loH memimrs. 



WARRANTY AND ASSISTANCE 



\ 



This Hewlett ■Pocfiarti product is 'warranted apainst defects in materials and iwrk- 
numsbip. This warranty applies for one year from the, date„of detiUcry. Hep\/etl^ 
Packard will repair or re/ilace products wh ich prove to be defective durinp the warranty , 
jKriod provided they are'relurned to Hewlett-PacknnI. No other ii;<imin/.v is expresstfdti. 
or implied, W»? are not liable for,cons\quential damages. 

Service contracts or eust^mepassisjan^ipreements are availabfd for Hewlett^Packanl 
products that require main(eha^c and refMir on’SiJe. ^ ' ^ |li 

For ««y aintact ,yaur nearest HewletPPackard Sales and Service Office. 
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ModtllHtUA/IMllA 






inni^TA (Conrd) 

JV l*!I. 'IWa M,‘ 

‘AMPLITUOE.nii.,.. 

Cli*n||e Ikfeitmce Qia|tm*IM> rail! DR fnlliiwRi' * , - \ * 

Any aO dllrinuff belwwin -.l« (Him U» iHlin (atlil mV lo a| A mV); HISK bHANNIH, USVIJL mater ImJleaUB 
limper ti(i||v, A at) ill) variatinn levtl cauici <1,A ill) eltin|{v bi ampliruilo reaillnipaml M" (<linii|{o In ptiaiie < 

' ' ' ' 

’ > PHASE, Praquiiicy HiiftonMi 

’ Ctii’niie to bad wi folliiw*lt! I , * ? • , 

llerenmwe ami'l^l Alipiela lyptcally Irach wllliln ll" in any nclave, 0,J 1 to I) alia; (blltlii la", ll.ilKi ia,-l tllla. 
(Iiicludbf D'llOA/il'lj lA h>R|HMuv imly>) <. 

' • 

l>ag« J«t),panigr»ph Hl7t . ' 

Add l)»e AAlowIngt ’ , 

lliB rain of diilige i)r<f!rt!i|Uem,'y mUHl mil exceed the IraoklllK alilllty nr Uie Nclwnrli AiiBlyaer, 'Ilie Network Anatyavr 
Rlimlld remilu ptia«edoclted (track) wllli aweep ipecdt uf almul Htm milllM!cnii|ls/6clave froin 0.) I lo |l nila . , . 

(non inllllHcniidR fn^in H to laU Q)la). WlUt proper iweep rererimce voltage (ace pariHrapli HID), the network ' 
aiialyaer iliould remain pliBae>locked wILIi aweep apecdi of about a& milllaecondR/oct ive rmni il.l I to H tilla 
(D5 mlDlaecondR from n to 12.4 OHa), 

* \ 4- / • 

l’aip»3*10,i*arapij)b ll-fta.atepdtD)! . ‘ ‘ 

Qiang* liaUenlem» to rcadi , ') ■ . 

Um Uie minimum amount of lieat and low-temperature solder, HP I'art No. H0tttj-Q2DH, to wilder thepapneltor. 

Page 3-D2, Table 3-8: . A 

• aiangepirtnumberof ADlo HPl’arlNo. OHdlO-UIiHH. 

Aige 3-D-l, Table 3-H! 

aiange All to HP Part fib. OBt 10-81)073. 

» % 

4 

Page 3-B7, Table 3:8{ 

diahge AlCQt and AHQB to HP Part No. IHI>'I-047D l*rcfcrfed Iteplecement, HP Port No. 18314)221 Alter 
Ileplaccmeiii. ‘ * • 



. r 









Mddelk 1)4 lOA anjl 1)4 11 A Bpebinealtoiiii 

iiat 




Continued . . . 

4 , 

& 







MiJili'l • , 1 niMl0-a0l)20 

ERRATA I Coin’d) '' 

a.nH, ‘I siiiu a.H! « , 

W«« iMili, I'lpm , 

Atii) aiiU’ihhH (0 AliAlj III) AlWllU. 

H'll’f, If ||un> !|»ta: ' ■ 

Clnii||i.'|/|'|’nrlN(i.»r ' , • 

'V ' ♦ ' r 

* ^ * * I 

I'BBi* l).uu, n !Mlli . ‘ ■ > . ■ . . 

Clmiiue Kite a (o n'«dM 12 Q 5 anil Ai aQ 7 nml AHQS'and AHQ 7 aw nrtiM:heil Irhnslsto^, lU-pIncp In See Table = 
of Uj'plimlile \ . :• - ‘i 

I'ftiie !Mn , kIbLv a>&n: ; ‘ . 

Cbanije pulmly Ilf U!IG| ’ • » !; , • ' 

l»aBi‘ :i 4 ()fi J'IkVV ib 7 (I: ’ . ' * ' , 

C«)niHict bptoiiii.ur AJ 0 Alli:i:ri(>- 20 Vanil wlnbi'l im as lllO-llHOntims, > • . 

iwi'U' aioaIchY'! ai 4 ai»:m. • \ * ^ , 

.Add A lOAJ 111 ? Itn^hnia nid All) A 1 C 2 O.Ofj /jF in herU’s 'll) ' pIbl’i' of CU. _ > , * 

Add AIOAI R \7 2.7 i)titn)>|Biid AIUA 1 C 4 J //!' lii'aVriVa lirAliu'e iir'illl}. . 



CHANGE 1 I . , 

Pa«e :|. 70 , Tabli’ :nih '. V' . \ i 

' ptniiiti' Hem H m: ■ ^ . \ ’. ■• 

■ HI* Port No, Am)M. 7 Hir) Hi FXI) MI?n|n.M lU.O OHGy;V l/HW. Mf(|' Cydi* 2 H.IH 0 ,.IIP Port No. 0 « 0 «. 7 IlJrj. 

\ N.O'ill?-'' 

TIiIk wiilVinr I& lu’lii|f uu>d,'a<f o ^•lilporJlr>‘ meosuw unlil a more suHolite replacciiicnl U available, When 
replaelnalhcse reslsl^irn, order by Model Nuiiiber niidllloference DesiKiialor to obtain the most recent 
rt’afaiors nvailobip. ' * \ 

CHANGJE2 ,\ ' * t 

• \ ’ I 

PaKe;|. 60 .Tohle:|.H: \ \ V 

Change J 3 bnd'J I lo\llf Part Number 1260 0102 , CONNIiCrOil-fllNC, Mfg. Code 28480 . 1260 : 0102 , ' ^ 

Chonge JIO to HP PaVt Nujnber 112604)102. CO NNliCI’O II: |INclopr006). Mfg Cpde 28-180. 12604)102. 

‘ Change J 17 to HP PaA Number 1260 . 0102 , CONNliCl'Oll: |)NC(OI»T 006 . H 20 ), Alfg. Code 28480 , 1260 - 0102 , 

Page ;MJ0. Table 3-8: \ ' \ ’ , 

Change WOP 1 to HP Pan NuinlK'r 1260-0887 (l?nma description). \- 
Change WlOPt to HP Pm Number 1260 . 0802 .<Same)descrlplli)n|. \ • ' 

Chonge Wl 2 to HP Part L, 084 10-60008 CABLE ABSY:TEST AMpL lOmON 006 ) Mfg. Code 28480 , 

HP Port No. 084 10 - 00008 , ’ • , V j ‘ 

' - Chnngt* Wl I to HP Part n\*. 081)0 60000 CABLE ASSYtllEr-llEI' C|UnT 0 )/TPUT (OPTION 005 ) Mfg. Codq 28480 , 



' - Chnngt* Wl I to HP Part N\*. 081)0 60000 CABLE ASSYtIlEr.llEI'CHANrO)/TPUT (OPTION 005) Mfg. Codi 
\ HPPnrtNo. 08410-600B9. ' ' , \ . , 

\Add W16 HP Part Number 68410-6007 1 CABLE ASSY:TE8T CHAN dUTPUT.J2 CONN, Mfg- Codju 2848().’ 
\ l|P Port No. 08410-60071. ' ’ ' * 

Add Will HP Part Number 08410-60072 CABLE AS8Y:REP,CHAN Oin’PUT.J2 CONN. Mfg Code 28480,' 

)l^P Part No. 08410-60072.1 

. \ \ ' * . . ' 
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ModflB 410 A/H 4 M^ 

changes 

. H,' '■ 

llill# MJi.. V c* 

Ucpiaco nKuri* LmI wII|i ii«w y^guro 
III llm (Uiiilirij liiilhimciit). 



\ 'l V . 

■ \\ ' !' 'V.-.-.;' 

^ A : ‘V; .. 

' V \, . ■ ' = . 

• • \ . ' \ ‘ '* . • ' '' 

Mia, Delete glr iluiit{al referemmi) QIT UUO (OI*T(]0& U ltli?oryioniU'<l 

'• ■* ' ' 

V • ' \ 



Page 3.60, TaWertV! , A V \ V 

. , qitange JU lo.jlp I'lrl Nuinlwr.-i WQ.0iq;j; cdN6ll50'mHi»NU, Mfg. Co^e aH‘41U), 1261)4^1);^ \ 

Piiange J»7 U> HP.Part Nui)it»er, I35<j4)i02, CbNWlJOl'OHdlNG, MrApod" 2«4t}p,‘ 1 2604)J'Q2. 

Add JIB lip PartNUhiWr. l6l() 00»Ui IIINDINO POHTiPUiy llANANAfLUU.Mfg, C'ltde 2H.1li9,'I6lt)>q|)(IO, 
Add (under J;B) HP Part Numl»r 03^04)710, INBULaVoUjIIINi^INO P^ST, Mfg. L’ode^ 2Hi1lU)\’ij:i.lp4y^H), 

• \ 



Pgge 3 . 00 , Table 3 -Bi • , . ) * \ . *. 'v \\ \ \ A A \ \. 

. Change Wl 2 U) HP Part Number D 8 <(ia. 6 p 0 flH CAULli ABSYltl'ilT aMP|*. Mfd.'C’iAJo 2 H lBp, ( 



Lli ABSYltl'ilT aMP|*. Mfi'C’iWo UHlBp, UHI HMOpuBv 
\M ABBYiTtMTl'fJpBH, Mfg. C<j)(e 2 B 4 HIU)»‘* l#ll)t>p' 



Change WiS.to HP Part Nuint)erQB 4 T 0 .GOU 60 OAIH. 

Change SVJ 4 In HP Pari Nu\nlnr OH 4104 IOQBB CAHLP ABBY!HU'\ M'rgl^nde’ 2 p'tH(ji,\}H.ri^ 

Pago 3 * 02 , Table 3 ‘ 8 t ' \ ‘ 

Change Hem 2 to HP Part Number 0 .B 410 .U 0043 PANGr.'iltRA II (PAN^(I)(V. Mfg.\Code 



►change 4 ' 






I 'Addition of B 4 I 0 U. Include Manual Supplement OB 410 . 0004 B 
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